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2.0 PURPOSE AND SCOPE 

This standard opcratmg procedure (SOP) describes procedures that will be used at the Rocky Flats 

Plant (RFP) m the performance of field admitus at surface water collecbon sites. Ths SOP 

d e s c r i i  mhd site evaluahon procedures and outheti an order of data mlledon activities to be 

performed at each site by a two or three member field crew. Detads are promded m tb document I 
so that all samphg personnel followrng these procedures will &her samples to the laboratory and 

wdl perform dscharge and field parameter measurements in a corrJlstmt manner. 

3.0 RESPONSIBILITIES AND QUALIFrCATIONS 
i 
4 I _- 

The project manager or task leader 1s responsible for asupng project staff to complete surface 

water data colleaon a m t i e s  at RFP property The task leader IS also responsible for ensunng 

that tl.us and other appropnate procedures are followed by project personnel 

Personnel performq surface water samphng acmntm wdl be gcologsts, hydrologists, engineers, 

or field tcchmaans wth an appropnate amount of apphcable field cxpcnence or on-the-job tramng 

under supemon of another qualrfued pcrsoa 

4.1 SOURCE REFERENCES 

The followq 1s a lst of references r e w d  pnor to the w n t q  of tb procedure 

ral En wonmental Protecbon P- DOE Order 5400 1 November 1988 

Wl--)(REV4(WW=) 
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EMD MANU& OPERATION SOP Procedure No.: 

page: 
Effective Date 

CategOY 2 OrpaniZatiOn: 

for C o n d u m e Q a l  Invcshgat~ons a n d d m  under CERCLkl. Intenm 

Final JZPA/540/g-89/004, October 1988 

PCRA F- CUI- US Enwronmcntal Protection Agency, Intenin Final May 

1989 

Methods for Sohd W e .  Physlcal/Chermd Methods, SW-846 EPA September 

1986 

"DES C o w  Sampllan -don M& U S Enwonmmtal Protection Agency, MCD- 

51 1979 

NPDFS/FM=A ODcrahons S ~ ~ D ~ I I W  P l a  Enwonmental Management Surface Water Dmion, I 
Rocky Flats (In Progress) 

Related SOP'S cross-referenced by thrs SOP are as follows 

0 SOP F03, General Equpment Deco-bon 

SOP FO 7, Handltng of Dccontammshon Water & Wash Water 

e mP FO 6, Handltng of Personal Protechvt Eqwpment 
0 

SOP F010, Receiv~ng, Labebg, and Handtag Enwonmental Matenals 

contalnm 
0 SOP FO 13, Contarnenmg, PrescMug, Handling, and Shxpprng of Sod and Water 

Samples 

SOP FO 19, Base Laboratory Work 

SOP SW 1, Surface Water Collcchon Acbvlhcs 0 
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SOP SW2, Field Measurement of Surface Water Parameters 

SOP SW3, Surface Water Samplmg 
SOP SW 4, Dlscbarge Measurem#rts 0 

5.0 METHODS 

5.1 PREPARATIONS FOR FIELD AcITvpLlEs 

To prepare for the dady field data collcchon adivltres, SOP M> 19, Base Laboratory Work, will be 

followed In adhbon, the field teams wdl ve-& that items requued 1 ~ .  the field equipment checkkt 

(Form SW lB) are 10 the field nhc le  and are m proper worlang order before leamg for the field 

each day 

5 2  SITEEVACUATION 

Upon arrival at the field data collection site, the field crew will park the field vehicle on the most 

level ground available, as close to the surfaw water ate as IS practd.  The crew will renew the 

sample site field folder to locate the samphg pomt and to become f d a r  wth hlstoncal 

wnd~t~ons at the site 

The crew wrll select an area to perform decontammbon procedures The decontarmaatton f ad ty  

must be located between the amp& ate and the field vclucle Dtcontarmaabon qupment v d  

be placed on plastic shectmg a rcasonabk dstancc away from both the samphng ate and the field 

vchtcle, and d be arranged for effiaent use 

The crew vdl c a ~ y  the followrng to the data coll&on ate- (1) llrstruments far mcasunng m- 
stream water quahty parameters and temperature, (2) cqutpment for mwunng &charge 

appropnate to the flow regme, and (3) water sampltng equtpment and contamers However, 
typicaIIy, the crew WJII be able to work h d y  from the field vehtclt. In t h ~ ~  case, the crew pvlll 



SURFACE WATER DATA COLLECIlON AcllvlTIEs  

e In accordance wth the field folder, SOP SW3, Surface Water Samplmg, and SOP 
SW.4& Discharge Measurement, a techmaan ML1 select and assemble water 

svppkng and dscharge rneasunng qurpment The qurpment wdl be arranged 
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E n ~ e a t a l  MaMgcmurt 

proceed to the stream or data collcchon pomt. 

The samplxng team will perform &Id parameter measurements as descn'bed in SOP SW.2, Field 

Measurement of Surface Water Field Parameters. The team will wllcct representative water q h t y  

samples as ouhed in SOP SW3, Surface Water Samplq, and will perform discharge 

measurements as desmid in SOP SW 4, Dscharge Measurement Water qualtty samples wdl 

always be obtiuned before &charge measurement The proper sequence for these procedures IS 

addressed m S-on 53 

53 DATA COLLECTION 

A suggested sequence for data collechon and ste actmtxs is as follows 

e I Dress LD appropnate personal protechve equrpment (PPE) 

e I Set up decontarmnabon h e  

e A techruaan wdl record site ID., date, names of party members, weather 

con&hons, and BU temperature 

e A t e h a a n  WIII observe and record ntc-speafic condxboas whch rmpact selechon 
of flow measurement or water samplmg techntques 
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0 A techmaan will evaluate the ate and detennrne the pomt at whch samphg and 

dscharge measurements will be accompltsherl, as per guideha m SOP SW3, 

Surface Water Samplmg and SOP SW.4, Dtfchage Measurement. 

0 A technician will measure and record the water temperature m the field logbook, 
and will set up the drssohred oxygcn (D 0 ) meter for in-situ measurement. The 
D 0 probe wdl be calibrated, as d t s c n i  in SOP SW.2, Field Measurement of 

Surface Water Field Parameters The D.0 will then be measured and recorded 

m accordance wth SOP SW2 

0 A t e h u a n  wJ1 assemble, check and/or calrbrate the pH meter and conduchty 
meter as descnbed m SOP SW.2, Field Measurement of Surface Water Field 

Parameters A techmaan wdl then measure pH, s@c conductance, allchty, 

and other field parameters, and filter samples as rcquued m SOP SW2 and SOP 
SW3 Field parameter measurements and samplmg tunes will be recorded on the 

field form 

0 If the water IS to be sampled for VOCs, Cyanide, or BNA analyss, a techmaan 

wd c o U d  a representatme sample from the six- to be analyzed for Total 
Residual Chlome This IS needed to deterrmae preservatmn requvcments for 

those samples Total Residual Chlonne measurements wll be made in accordance 

wth SOP SW2, Field Measurements of Surface Water Field Parameters. 

A techmaan will then employ the appropnate method to collect rcprcsentahve 

water @ty samples from the stream IB accordance wth SOP SW3, Surface 

Water Samphg, and WJU perform the rem- field parameter measurements 

A t e h a a n  WJU rccord the sample hme, to the nearest five mutes ,  and carry the 

water samples to the dccontammabon area 
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0 A tcchnicran will &contammate and package the samples, acoordmg to SOP 
FOB, Containmzq, Presexving, H a n W  and Shipping of Soil and Water 

Samples. 

e A tedmaan d perform a premeasurment sprn test of the current meter f i t  IS 

to be used for bcharge measurement, and will record the result of the spin test. 

"Rus test wdl be performed in a place s&ltcred from the wmd. 

e A techmaan wd measure dxscharge by usmg the method appropnate to the flow 

regune, as described m SOP SW 4, Ducharge Measurement 

0 A techmaan wdl perform a post-measurement spm test of the current meter If it 
has been used for dxscharge measurement, and wdl record the result on the 

Surface Water Data collechon Field Notes 

0 A techruaan wdl drsassemble, dccontarmnate, and store the data collechon 

instruments Decontamtn&on methods are detaded ~II SOP FO3, General 
Equpment Decontammation 

e Enwonmental kquds, rnclu% decoatammataon water, residual samples, and 

wash water wdl be handled as described IQ SOP FO7, Han- of 

Decontammabon Water and Wash Water 

e Enwonmental matenals wdl be handled III accordance wth SOP F010, 
Recervm& Labelra& and HanW Enwonmental Matenals Contahers 

0 Both ttchnraans d swey the area to vcnfy that all eqwpment has been 
returned to the vehcle 
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0 The t c c l uuk  will perform personal decontamioabon m accordance wth SOP 
FO 6, Handl~ng of Pwsonal Protectrve Equipment, before entenng the field vehcle 

or proctedtng to the next data collection site or the base laboratory operahon 

fadty 

I The foregomg sequence of data collection and ate achvhes may vary wth Site condihons. For 

example, &charge may not be measured If there ls no flow Hawever, field actrvrttes wdl be 
generally gurded by the hst, and a tcchxuaan nubtmg a specific task wrll carry the task to 

completr on 

6.0 DOCUMENTATION 

All field achwhes wdl be recorded rn field logbooks or on field forms The Surface Water Data 

Collechon Form (Form SWlA) IS used to record surface water sample collecbon data 

DescnptIons of problems encountered and dewabons from the SOP wdl also be recorded 

The Surface Water Data Collcchon Form 1s used to record data collcdcd at each ste The 

dormahon on the form should be uutded ne& to each entry as It is made AU data obtarned m 

surface water data wllecbon achvlhts wdl be recorded m the surface water field note The surface 

water data &llcchon form also includes Wens for sampltng condrhons, methods, and weather 

coo&bons Field note entnes will mdude, at a mln;mum the following dormahon 

e Date and h e  of each entry or achwty 

Names of all vlsitors to the site dumg field activities 

Dtscnpbon of sampltng con&hom, locahon, method, sampler types, matenals, and 

0 Names of field personnel 

0 

0 h a o n  of field actwhes 

0 

weather 



SURFACE WATER DATA COLLECXION A- 

EG&G ROCKY FLATS PLANT Manual: 5-21OOO-OPS 
EMD MANUAL OPERATION SOP Rocdun No: W.1, Rev. 2 

p4F 9of9  
EUective Date: March 1,1992 

categolr 2 Orgaalzstion: Environmental Management 

0 field parameter measurements 

0 Discharge measurements and calculahons 

Iwt of d y t e s  and prcscrvahvcs 0 

0 Comments and observabons 

I 

- c  
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Form SW 1A 

SAMPIS COLUEIED BY IMMWSION 
SAMPLESCOLISCTEDBYDIppb3L 

Sunpledfrom- Shore Waded b a t  Bndge other 

Wepther 

Clur c.lm Hot Sunny PIC Lt B m W u m  Fog Cloudy W* Cool Ram 
0"nY Cold Sloe! V Cold Snow other 



U S  D m A R l " T  OF ENERGY Rocley FLATS Form SW 1A 

ir 

I f 

i 



i 

Chum splitter (if requd )  

Pcn#taltlc pump 

HASIC e r a g o  bags for umples 

Sample Iabclr 

- I  
- 1  

- I  

- - I  

? 
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1 pygmy meter, ntb vuy rmrll v m d m a  

1 wrdmg rod ( c o m p l ~ )  

1 hasd BEI (complete for wrdmg meuuraments) d o r  V&I@ mator 

1 pair waders 

1 a o p w d l  

2 kfe jacket# (for pond umpw m r boat) 

Calibrated v o l u ~ c  

Steel up" r d o r  tagIraor, rn r e q u d  

AX0 

Shovel 

Meter Od 

- I  

1 
f 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

Tool box 

1el.wlmmme.r 

2 to 4 rmvdnvexa ( a d  to luge) 

1 Ordlnryphers 

1 roll d*slAfl'r u p  

1 b&n oqu+ nth tho follonso 

A p p h u b b  SOPS, HSP, FSP, .id d e r  r a q u d  documentabon 

Au~yformr 

Logbooks 

Field folders for s~ to be ovdrutcd 

7 Automotrve Eauioment 

Jack 

Cham 

Spare tm 

Automobile accident forms 

C d l t  u r d s  

TP mpo or c h ~ m  

hmpa ubler 
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2.0 

3.0 

4.0 

4 1  

PURPOSE AND SCOPE 

ThIS standard operabngprdurc (SOP) describesproceduresthatwJ1 be asedattheRockyF?ats 

Plant (RFP) to obtam measurements of surface water prvamcters in the field. These puaxneters 

are temperature, h l v e d  axyges p€X, akahty, specific conductance, total residual chlorine, free 

chlonne, turbidity, hardness, and mtrates Thrs SOP dcscnba field measurement procedures, 
personnel rcsponsihtm and qualrficat~ons, and q d t y  assurance/qdty control (QA/QC) 

RESPONSIBILITIES AND QUALIFICATIONS 

Personnel mcasunng surface water field parameters will be geologuts, hydrologtsts, enpeen,  or 
field techmaans wth an approprmte amount of appkcable field errpcnenct or on-the-job t m m g  

under supcrvtslon of another q W k d  pcrsoa 

REFERENCES 

SOURCE REFERENCES 

"he folbwmg is a kt of references m e w e d  pnoa to the w n t q  o f  thrr procedure: 

ACQUEXl&UmO f Swrfund F ield 0- EPA/540/P-&7/001 US Enwonmental 

Prot-on Agency. Washrngtos D C 1987. 

Rata Oudm Ob@ ves for Remedlal Actiwt its Developesent Proces EPA/W/G-87/003 U S 
Enwonmental Protectron Agency Washqton, D.C 1987 

L R  Kster and WB Garrett field U e s  for Collu&gn. Treatment 

SamD Its. Anu, na D w  U S Geologd Survey, Water Resources D m o n  

of 

November 1984 
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n 

HACH DR/2000 Spectrophotometer Handbook, 1988 

Instruchon Manual Model 44600 Conductiwty/TDS meter 5-23-894ED HAM Company 

Loveland, CO 1989 

for Chem lcal Analvsls for Water and Was& EPA-600/4-79-02D March 1983 Methods 

150 1 and 3305 

Standard Methods for the Examination of Water and Wast- r 16th Edabon Method 212.1985 

n e  Enwonmend Survcv M a n u  DOE/EHM)53 Appendut E, "field Protocols and Gudancc " 

US Department of Energy Washmgton, D C. August 1987 

* I NPDES/FFCA Operahons Samphg Pian. Enwonmental Management Surface Water Dtvlslon, 

Rocky Flats (In Progress) - 

- 
42 INTERNALREFERENCES 

Related SOPS crass-referend by tlus SOP are as follows 

0 SOP F03, General Equpment Dccontammaoon 

0 SOP FO 7, Handlmg of Dccootarmonton Water and Wash Water 

f r 
-P P 

(401 l ~ ) ( ~ Z ) ( u z / a 6 / B 2 )  
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5.0 

5 1  

SOP FO 13, Conta~~erumg, Presenmg, Handlq, and Shippmg of Soil and Water 

Samples . 
e SOP SW3, Surface Water Sampkng 

FIELD MEASUREMENT PROCEDURES 

Calrbrabon procedures for the qupment descnbcd III 

and SW2B 

W o n  are found m Appcndms SW2A 

TEMPERATURE 

Temperature measurements wdl be ma& Urlth a lugh quahty mercury-filled thermometer or 

thermlstor h a w  an analog or %tal readout dmce Tius thermometer IS to havc been 
standardued by cornpanson wth a thermometer caliirated a p m t  a Nauonal Instrtute of Standards 

and Technology (NIST) dbrated thermometer AU temperature-measunng devlcw will be d e d  

to mdicate degrees Celsius and marked as appropnate to meet data qUatty objectives Glass 

thermometers 4 be transported m a protectwe case to prevent breakage Thermometers wdl be 
T e f l d  coated safety type, 305 nun m length, and sca€cd from -2VC to +llVC m l'krcrements 

(VWR CAT No, 61017-823 or eqwvalent) Field thermometers will also be enclosed m an armored 

c a s q  to prevent breakage (VWR CAT No 61017-562 or qwvalent) 

Temperature measurements made for the purpose of prmdmg ad~usCment factors for other field 

parameters wdl be conducted sadtanmusly wth thost related measurements Volumes and 

methods of collmon d be dcterrmned by the procedural rquvements of the primary field 

measurement taken. Thermometer or themustors used in the field d be standatdrzed at lcast 

monthly agamst an NIST traceable thermometer 
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Procedure 

Only mercury-filled thermometers or thwrmstors that are m CaIiIiration wd be 
used 

Inspect the thermometer before each field trip to ensure that there are neither 

cracks m the glass nor au spaw or bubbles ~IL the mercury 

If a thermometer should be broken m the field, the locatron wdl be noted m the 

logbook and the ate supemor and health and safety officer will be notdkd 

unmeQately 

Allow the thermometer or therrmstor enough tune to qrulibrate to outslde 

temperature when removed from a field nh~cle 

Insert the thermometer or thermistor mto the stream Sanrl the thermometer or 

therrmstor tf the m d u m  IS calm and take the temperature r e a h  when the 

mercury column or *tal readout s t a b h  

Rccord the temperature r e a h  m the field logbook to the nearest i03C 

Deantammate the thermometer or therrmstor m accordance with SOP FO3, 
General Equpment kntlmlnahon. 
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e bqluds from decontammahon operahons WIU be handed m accordance with SOP 

No FO 7, Handkng of DwnLsmmntion Water and Wash Water. 
- 

52 TOTAL RESIDUAL CfiLoRINE (TRC) 

Collect a representatwe 500-ml grab sample from the collcchon point mto a sample bottle m 
accordance wth SOP SW3, Surface Water Sampkng. Pour off approxmately 50 ml to be used to 

detcrrmne TRC concentrabon Cap r e m m g  sample and retam m a cool locahon for later use 

m detcrrmnurg pH, a l k h t y ,  and other field parameters 

Samples for analytes that are susceptble to changes m chemcal composibon due to lugh levels of 

TRC must be sptaally prtstrvtd when thrs con&tion wests Before CoUcchon of sampks at a 

samplmg site, the TRC concmtrabon must be measured At atcs where the concmtrabon IS 

measured to be 2 0.20 mg/s volat.de orgaruc compounds (VOCs), -de and BNA samples wdl 

be presented m accordance unth SOP FO U, Contiunerrpn& Preservm& Handlq, and Shppmg 

of Sod and Water Samples In the went that lnsuffiaent water IS a d a b l e  to collect the entire 

sample smte, TRC should std be measured before samphng to d e t e r n e  sample prcscrvabon 

reqwrcments It IS not nccwJary to measure TRC first If VOCs, cyamde or BNA arc not bemg 

m e d  K the TRC concentradon aaxxis OS mg/t for my NPDES pomts, contact 

drc sate supcrvlsor Immdately The ate supemor wdl then contact the Enwonmental 

Management Surface Water Divlsion at Rocky Flats 

TRC measurements at RFP wdl be conducted wth a HACH DR/#)O spectrophotometer or 

qluvalent See eqmpment manufacturer's ~~~truct~ons  for eqlupment-spca6cprocedurcs. Take care 

to ensure that ampul hps are broken under water 
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53 

5.4 

5.4 1 

TOTAL FREE C " E  (TFC) 

The procedure for the measurement of tb &Id panmeter is included here to prm& a reference 

for programs whch may mclude t h ~ ~  parametcr (ik, "DES sampbg). 

TFC measurements at RFP shall be conducted with a HACH DR/#100 Spectrophotometer or 
quvalent See qupment manufacturer's lnstructtons for qmpment-specitic procedures. 

DISSOLVED OXYGEN o.0.) 

YSI Model 57 D.0, Meter 

Procedures for the YSI Model 57 D 0 meter wiil be as follows. 

e Inspect the membrane before each field usc for au bubbles, ody film, and/or 

holes If the membrane IS defectwe, it must be replaced and soaked before 

rdbrahon m accordance wth manufacturer's htcrature 

0 Cd'brate the meter at each mte prior to use. Instnrctions for the caliiation 

procedure are mcluded m Appendu: SW2B 

e Perform an m-sm measurement by plaang the D 0 electrode into the m&um 
to be measured and rcacllng the D 0 meter to the nearest 0.1 mg/L Record the 

D 0 anccntrabon and the range settmg of the D.0 meter 

0 If the D 0. meter IS quppcd w& an opcratmd thermometer, read the water 

temperature at the tune the D 0 IS measured. If the meter docs not prow& a 

P 
P 
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temperature rcadmg, measure and rccoTd the water temperature as described m 
Subsechon 5 1 

0 Consult Table 1 of A p p d a  SW.2B for the solub&y of oxygen at the recorded 

temperature If the measured D 0 value cxceeds the soiubhty of oxygen at the 
given temperature, the D.0 value should be venficd m the field by another 

method. The HACH DR/2ooo can be used for thrs purpose. Consult the HACH 

manual for detded mstruct~ons. Record the second D.0 value m the comment 

-on of the field data colltx%on form 

0 Protect the YSI I) 0 probe when not m use to prevent the membrane from drying 
out or fieezulg 

0 Sampllng tools, mtruments, and equipment will be protected from sources of 

contammatton before usc and d e c o n w t e d  after usc as sptafied m SOP F03, 
General Equipment Decontammahon. 

a Sampllng personnel shall wear chenud-resistant gloves, whch wrll be &posed of 

between uta, when ptrfonnrng field D 0 mtgsurements 

0 Manufacturer's opera- manuals and dbrauon procedures WIU be followed 

5.42 DR/2000 Speetrophotomcter 

Dissolved oxygen may be measured us11[~8 the Ha& DR/#W)O Spectrophotometer 

manufadurer's mtruct~ons for spcafic procedures 

See the 
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Measurements of pH are affected by changes ID temperature Mechanical and chemical changes 

tn pH mcasunng eledrodes due to temperature change can cause crroo~us pH rcadbgs. The 
HACH One pH meter IS a temperature compensatmg device This M snnilar devices should be 

used for pH measurement to avoid mtroduchg error 

The pH of water IS also affected by exposure to the atmosphere Carbon dmade can escape from 

an exposed grab sample, thus altenng pH LD the sample As d w c n i  tll Subsection 5.2, Total 
Residual Chlorine, the grab sample used for field parameter measurements should be capped and 

retamed rn a cool locabon to avoid pH changes 

pH 1s a measure of the actmty of hydrogen ions in soluhon Water samples will have varying iomc 

speaes and iomc strength, both of whch afkct the hydrogen ion achvity Accurate detemmabon 

of pH IS ddticult tll h& iomc strength soluhons due to thrs phenomenon. Proper elcdrodt 

condrbonrng IS necessary when measunng the pH of high iomc strength soluhons 

Meters wrll be dbrated M y  tll the laboratory or field trader pnor to field use Meters wrll also 

be checked agaurst a pH 7 0 buffer us the field pnor to use at each sampkng site Buffer solut~ons 

tMu be changed penoddly for d a b o n  ch& 

If sample pH IS less than 6 or greater than 9 pH uruts at NPDES ctscharge pomts, report results 

unmedtately to ate supcmr,  who will then report to the Enwonmental Maaagcrnent Surface 

Water D m o n  at Rocky Flats 

AlLallnrty measurements anll accompany and ~mcdtately follow pH measurements detailed in thtr 
procedure and are to be consdered an extenson of the pH measunag process, not as an 

rndependent opcrahon 
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Measurements m the field wrll be performed m the followng manner (EPA method l!iO 1) 

Before each field abnnty, check the meter for aacked or fouled electrodes and 

battery mdtron m accoTdancc wth manufacturer's recommendabons. 

0 Check the instrument pnor to usc at the s&e by observing the tea- obtarncd 
wth a pH 7 0 buffer solution The probe shall be free of coatammatron and dry 
before msemon mto the buf!fer to b u t  cross-catammabon and/or drubon of the 

solubon Recalibrate the mtrument tf pH 1s more than .2 pH umts greater or less 
than buffer pH for the p e n  temperature 

I 

0 Thoroughly rme the electrode and temperature probt WI& Wed water and 

remove excess water 

Note When measunng samples of hrgh iomc strength, Conditton the electrode after 

de- by Qppmg It mto a porhon of the sample water to be measured After 

one mute ,  remove the electrode, blot dry, and then tmmerse m a fresh pornon 

d the sample 

##&f€unc aad reagent (0 lBooN or 1 O N )  4 be used rn the alLallruty treratrons The 0 1600N 
X$O, w e n t  P preferable for alkahbes less than 100 mgfi Above 100 m a  the 16OoN HSO, 
is preferable due to m e  constramts, but t . h ~ ~  hgher conccntrabon of aad IS only to bt used after 

prev~ously recorded btrabons m d n t e  alkallnlty greater than 100 mg/l. 

0 If the 0 16OON reagent has been stleaed, measure 50 ml of the 5004 sample m 
a vofumetnc tlask, then pour it mto a 100-ml beaker mntauq a magnebc stu 

Lu. Thrs sample must be exactly 50 ml 
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If the 1 6ooN reagent has been selected, place 50 d of the grab sample rnto a 100- 

mI M e r  as above, or place 100 ml mto a w)-ml M e r  mntainmg a magaeuc 

sbr bar Leave the magnehc stunng h c e  ciff until the stlraliruty titrahon 

procedure has begun. The sample, whether 50 ml or 100 ml, is measured with a 

volumetric flasL and must be exact 

Place the eltctrode and the temperature probe rnto a beaker amtainmg 100 ml of 

the 500-ml sample and m l  the electrode at a constant rate untd the meter 

rea- stab& The stunng rate should be matntalned so as to mmmmc thc 
surface hturbance of the sample 

0 Note and record the indnted temperature of the sample to the nearest f 0 1' C, 
and the pH to the nearest 2 0 1 pH umt 

0 Fbse the electrode and temperature probe thoroughly unth &tilled water and 

stme III accordance wth manufacturer's recommendations 

0 Samphg tools, mstruments, and eqlupment wdi be proteded from sources of 
#Um&a&m bcforc usit and ciumhminated &er use aa aptdIita in SOP F03, 
General Equlpment Decontamrnabon 

a slmphg personnd shall wear chermcal-restant gloves, whxh will be &@ of 
h e n  sltes, when perforrmng field pH measurements. 

AIkahty measurements wdl accompany and Immdately follow pH measurements detded III 

Sukcbon 55 of ths procedure Titrauon wth an appropnate aad reagent wdi be used to measure 
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alkalmty Alkalmity measurements at the RFP d be conducted wth a HACH @tal tttrator or 

quvalent Follow the general procedures desaibed below and see qupment mandachuer’s 

instruct~ons for debilcd equipment-s@c mabon procedures 

0 Sampkag personnel d wear chermcal-resistant gloves, which wdl be d~~poscd of 

between sites, when performing alltnliruty measurements. 

0 Determine the appropnate end-pomt pH according to allrrllnlty s p e s  m qucsbon 

(45 or 45 and 83 If mtd pH>83]. 

0 Prepare sample and Wabon assembly 

0 Titrate to endpomt pH by malung smaller a-ons of aud as the endpomt IS 

approached 

0 Use appropnate conversions based on reagent normaltty and sample slze to 

calculate autalrnity 

5.7 SPECIFIC CONDUCTANCE (SC) 

Conductance IS a measure of the abhy of an aqueous solut~on to conduct elcdncal current and IS 

expressed m reaprocal ohms (mhos) The Internabonal System of Umts usw the stemen(s) to 

represent mhos The semen wdl be the untt used m thts SOP 

The physlcal dunenslons of a conductance mcasunng probe define the cell umstant for the probe 

Whcn ths constant IS known and appbed, conductance IS convwted to umts of specific conductance 

(SC) (a k a ,  conductrvlty) Most waters have a SC much less than 1 sicmen, therefore, data will be 
reported m miltsiemens (ms)/cm or mcrosiemens (ps)/cm 
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The Hach 44600 ConductMty/TDS meter has been pre-set III the factory with a cell constant of 1 0  

The cell constant IS detenntncd by usmg a potasuum chlonde (KU) standard solution. Tbe 
temperature coefficient (used m cell constant deternunabon) of most waters is only appromnately 

the same as that of the KCl soluhon. The greater the temperature Merenct betwcen the KCl 

standard and the sample, the greater the uncertamty in the measurement of SC For greatest 

measurement accuracy, the KCI soluhon and the sample should both be 25 O C 

SC mcrea~cs wth temperature The meter IS temperature compensatmg, corredrng rea- to the 
standard temperature 25T, over the temperature range 0-1oO"C Thus, no error should be 

introduced III conductmty measurements due to temperature 

The HACH 44600 Conductrvlty/TDS meter wdl be standardmd each day before field adwhes 

agarnst a loo0 w/an soluoon and a 10,ooO */an solubon Thcse standards defme the h i t s ,  

between wluch condudiwty rea- are rekable Soluhons of parhculiuly hqh iomc strength (wth 

conductmty > l0,ooO */an) should be cklutcd to 50 percent strength untd rcadmgs fall dthm the 

prescri i  h i t s  

The followq method d - b e  used to measure SC III the field @PA metbod 3305) 

V Before each field aawty, ch& the meter for dunage to the probe and for weak 

battents III accordance wth manufacturer's recommendahons. 

0 Cahbrate the meter m the field pnor to use at each ate. Instn~dons for the 
caliirahon procedure art lnduded ln Appendu S W X  

0 Thoroughly flllsc the probc rn dstdcd water and remove excess water by gently 

shalung and drymg mth clean paper towel before unmcmon III the sample 
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0 A W)-d pomon of the 500-d grab sample h i  LO Subsection 5.2, Total 

Residual Chlonne, will be measured for SC 

0 Immerse the probe =to the sample to a depth of at least 1 mch below the surface 

of the sample Agitate the probe gently to Modge any trapped air bubbles and 

allow the meter reading to stabilize 

a Record the temperature and the temperature-compensated rea- in the dady 

field logbook 

a m e  the probe thoroughly with dstded water aftw use and dry wth a dean 

paper towel 

a Samphg tools, mstruments, and qwpment will be proteaed from sources of 

contarmnabon before use and decontamuttd after use as speafied m SOP F03, 
General Eqmpment Decontammahon 

0 Samphg personnel shall wear chemical-rcsstant gloves, wluch wdl be dsposed of 

between sites, when performmg field condumty measurements. 

5.8 SILICA (SO,) 

In the event that SiO, measurements art needed, the Shcomolybdate method s used to measure 

&ca m the range of 0 - 100 mg/l, and thc Heteropoly Blue method measures dca m the 0 - 
16  mg/l range SPca measurements at RFP w d  be conducted wth a HACH DR/#XIO 

spectrophotometer or eqwvalent See eqqment manufacturer’s mstrucbons for quipment-specific 

procedures 
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5 9  TURBIDITY 

Tius procedure dwa'bes &e measurement of turbihty usiug the HACH DR/2ooo 
Spectrophotometer absorptometnc method. The turbidity test measures an optical property of the 

water sample h c h  results from the scattering and absorb- of bght by the particulate matter 

present The amount of twbidty regrstercd is dependent on such vanablcs as the gze, shape, and 

refractwe propemes of the part~clcs T ~ I S  procedure IS d b r a t u i  using formazin turbidty 

standards, and the rea- are m terms of formam turbihty unrts (Fl'U) 

0 Saxnplrng personnel will wept chemical-rtciistant gloves, wh~ch wiU be dqoscd 

beturecn sltes, when perfommg turbid~ty measurements 

Enter the stored program number for turbihty; press 750 Rcad/Enter." The 

&play wrll show "Dd IM to 450 " 

Rotate the wave length d d  u d  the small &play shows "450 nm " 

0 Press "Read/Enter " The duplay w d  show "FW Turhd~ty " 

0 Pour 25 ml of dcionrzcd water (blank) mto a samplc CCU 

0 Place the blank rnto the cell holder and dost the hght &eId. 

0 Press "zero" and the dsplay will show "wart" and then "0 FI'U Turbidity " 

0 Agmte the sample designated for twbiCtty ~pc~~urcment  so that all sdments are 

suspended Pour 25 ml of the sample lnto another dean sample cell, place mto 

the cell holder and dose the kght held 
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0 Press "Read/Enter" and the &play will show "wrut' and then the result in FRJs 
wlll be &played 

0 I Read value and record m losbook 

5.10 HARDNESS 

Hardness IS defined as a charactenshc of water whtch represents the total concentration of calaum 

and magnesum ions expressed as then calaum carbonate qwalent (mg/l CaCOJ Calaum and 

magneslum ions are the pnnaple causes of water hardness Although less common m natural 

waters than calaum and magnesium, other ions (LC , non, a l m u m ,  manganese, strontmm, zmc 

and hydrogen) are capable of produang the same hardness effta and d be included m the results 

Ethylencdmmmctraacettc aad and its sobum salts (abbrevrated EDTA) form a chelated soluble 

complex when added to a soluhon of certam metal cabons If a small amount of a dye such as 

Enchrome Black T or Calmagrte IS added to an aqueous soluoon contauung daum and 

magnesum ions at a pH of 10 020 1, the solutton becomes wme red. If EDTA 15 added as a 

tmant, the calaum and magnesium unll be complexed, and when all of the magaeslum and dawn 

has been complwEid the solwon turns from w e  red to blue, marking the end point of the tmmm 

Magnrsum ions must be prtscnt to yleld a sabsfactory end point To msurc tb, a small amount 

of complexometncally neutral magneslum salt of EDTA (Mg-CDTA) 15 added to the buffer W C H  

Buffer Solubon, Hardness 1); ths automatmlly mtroduces sufliaent magnesium 

Ths procedure describes the measurement of hardness using the &tal tttrmon method for an 

expected concentration range of 0-250 mg/l total hardness 

0 Sampllng personnel shall wear chemrcal-ratant gloves, h c b  wJ1 be ctsposcd 
between ntes, when perforrmng hardness measurements 
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0 Attach a clean 900 dehvcry tube to a 0 8ooM EDTA TitrPbon cartridge ’hst the 

cartridge onto the tatrator body Hold the Dlg.rtal Thator mth the tap pow up 
Flush out the an ID the dJnmy tub by hnrmng the delnrery knob untd a few 

drops of tatrant are ejected from the tube and no vly’ble air rtrrrrms m the 
cartr~dge Reset the counter to zero and wpe the tip. Attach the Wal mator 
to the laboratory stand. 

U q  a graduated cybder, add 100 ml of sample mto a l25-ml crlenmeyer flask 
con- a magnetac stu bar Turn on the magnetac stvrer and mtab a rate 

so as to rnmmuze the surface dshubance of the sample 

Add 2 ml of Hardness 1 Buffer Solubon and swul to mu. The aation of ttus 
buffer unll brmg the pH of the solubon to 10 020 1 

Add the contents of one ManVer 2 Hardness Indxator Powder Pdow and swirl 

to mlx The color of the solutaon should tun to m e  red. 

Place the dehvcry tube up mto the solutmn and utrate the sample und the color 

changes from red to blue Titrate slowly toward the end pomt as it takes tune for 

the reamon and color w e  to take place, espeaally ID d water A hut of 

5 mmutes IS set for the duration of the tatrabon to xnuwwc the tendency toward 

CacO, preapitahon 

0 Read the cunctntrahw of total harduess (as mg/l cacq) from the %tal 

counter and record the results 

I 
i 
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5.11 NITRATES 

Nitrate represents the most completely oxdzed state ofnrtrogtn commonly found in water. Nitrate 

formmg badena CODvtTt mtntes (NOJ tnto mtratw (NO,) under acdnc cond~ttonr and tghtnmg 

converts large amounts of atmosphenc lutrogen (NJ d v d y  to nitrates HI& levels of mtrate m 
water mbcates bioloIpcal wastes LD the final stages of s t a b b u m  or r u n 4  €mu heady fertihd 

fields Nitrate nch effluents &charged tnto rcceivmg waters can degrade water quahty by 
encouragmg excessive growth of algae 

'Rus procedure desmbcs the measurement of Nitrate usmg the HACH DR/#)OO 

Spectrophotometer absorphon method 

Samphg personnel shall wear chemical-resistant gloves, wh~ch will be dsposcd 

between s r t y  when performq Nitrate measurements 

Enter the stored program number for Nitrate, Htgh Range, press 360 

Read/Enter " The dsplay wdl show "Dd nm to 500 " 

Rotate the wave length dud untd the small @lay shows "500 nm 

Press 'Read/Enter " The &play wdl show "mgJ N NO3 - H AV " 

e tolled at least 40 ml of sample m a 50 ml beaker Fill the rubber ampul cap wth 

sample Fii a NitraVer 5 Nitrate AccuVac Ampul wth sample by rmmerslng it 

m the beaker and brealtlng the t ~ p  along the nde of the beaker Keep the up 

m e r s e d  whde the ampul Gus completely Cover the ampul h the cap 
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e Press Shdt Tuner". A one mmute mmng p o d  wdl bqp. Invert the ampul 

repeatedly untd the tuner beeps. Wipe off any hqud or fipserpnnts 

e When the tuner beeps, press Sluft Tuner". A five minute readon time wdl begm 

An amber color wdl develop If mtratc-mop s present 

e Fd a zeroing mal with at least 10 ml of sample (the blank) 

e When the tuner beeps, the &play wdl show "mgb N NO, - H AV" Place the 

blank rnto the cell holder and dose the light held 

e Press "Zero" and the &play wdl show "Wad' and then "0 0 mgjl N NO, - H AV" 

e Place the AccuVac ampul mto the cell holder and close the kght sheld 

e Press "Read/Entcr" and the &play wdl show "wart", then the mtrate result m 

mg/l rutrate-mtrogen (NO,-N) wJ1 be cllsplayed Rccord the value 

6.0 QUALITY ASSURANCE/QUALlTY CONTROL 

Quahty assurance (QA) and quahty control (QC) actlvlhcs will be accompLshcd accordmg to 

appkcable project plans as well as q d t y  rquuements presented rn this SOP. Eqwpment 

m m o n  and calrbrahon QC rqwements for each field parameter measurement procedure are 

descnbcd m Seaon 5 0 of ths SOP 

i 
c 
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7.0 DOCUMENTATION 

Infornabon rqmed by thu SOP WIU be documented on the Surface Water Data collection Field 
Notes Form (Form SW U) or the NPDES daily log sheets NPDES log sheets are h b e d  in 

the NPDES/FFCA Operaons Sampkng Plan Use of these fonns I d # a i  1~ SOP SW 1, 

Surface Water Data Collcaon AdMtles Data requlrtd by ttus SOP mclude calibrabon records 
and measurements of temperature, D 0 ,  pH, allallnlty, SC, TRC, "FC, turbidrty, hardness and 

mtrates 
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APPENDIX SW.2A - CALIBRATION AND STANDARDIZATION PROCEDURES 

These mstrud~ons are for the use of persons who wdl use these field measurements on a daily basis 

and are not mtended to either supersede or supplement rquved penodrc laboratory calibrabon or 

manufacturer's pdancc for m b o n  of new qmpment. In all cases, care will be talten to ensure 

that reagents and standards are employed that haw not wcteded theu cxpration data 

Standarbbon IS the process of determuung the dewahon between the known value of a standard 

and the value for that standard measured by an instrument Caltbratron IS the pnxrss of adjusting 

an mtrumcnt by that devlatton such that known and measured values for a standard are quivalent 

A1 THERMOMETER AND THERMISTOR STANDARDIZATION 

Measured values of speafic conductance, pH, and D 0 are all temperaturedependent and the 

mtruments used to measure these parameters also measure and/or compensate for temperature 

effects Therefore, accuracy of the temperature measurements obtamed wth these mstruments, as 

well as any thermometers utdued to measure temperature, must be deterrmned and a record 

mlllntained 

Laboratory temperature standarbhon of thesc lastnrments WIII be performed and documented 

on each mstrument monthly The thermometers and themustors m each lastrument bang utrkzed 

d be standar- agarnst a thermometer traceable to an NIST dbrated thermometer Accuracy 

will be detemuned throughout the expected workmg range (generally (P to 39C) A three-pomt 

standardizahon w;Vlthur the workmg range wdl be used to verrfy accuracy The followq procedure 

rill be followed 

3 Have ready soluhons of water rn the followrng temperature ranges. 0 to 10 'C, 
2s to 25 'C, 30 to 40 'C 

2 Immerse the thermtstor or themomcter and the NIST traceable thermometer mto 

the 0-10 degree C soluhon. After allowing tune for rea- to stabikzc, record 

8be rtadmgs of the NIST traceable thermometer and the thermrstor or 

Qlcrmometer b e q  standardtzed 

3 Repeat Step 2 usrng the 30-40 degree C solutton. If the temperature value of the 

thermistor can be adjusted from ebemal control knobs on the mstrument, then 
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the temperature rea- of the lnstnunent should be adjusted to the temperature 

rea- of the NIST traccable thermometer and the adjusted value noted III the 

logbook 

5 Thermometers must read W I ~  f 10°C of the NIST traceable thermometer 

Thermometers rea- outside thrs range WIII not be used for field measurements 

Themustor rea- should be WI&UI f rC of the MST traceable thermometer 

Instruments mth temperature rea- outsde t h ~ ~  range should be returned to 

the factory for catbratton. 

CALIBRATION OF THE HACH DR/UWW) SPECTROPHOTOMETER 

The HACH DR/UX)O Spectrophotometer, used rn the measurement of total residual chlorine and 

other parameters, IS pre-dbrated by the manufacturer Consult the HACH mtrument manual rn 
the event mtrument problems OCCUT 

CALIBRATION OF THE YSI DISSOLVED OXYGEN (D.O.) METER 

Callbratton in the Base Lobomtory 

Calibrabon of the D.0 meter WIII be performed dady before lea- the base laboratory to check 

the meter to see d it IS rn proper workmg order Ths dbrabon procedure IS as follows 

t htparc an oxygen-saturated calibrabon solutaon by ag~tatq 200 ml to one her 

of distilled water Vrgorousiy for approxrmately he rrrmutts or agxtate in blender 

for 30 seconds 

e Turn the mtrument to the "Red b e "  seltmg and adjust the meter needle to 

correspond to the red h e  on the lnstrument 

e Turn the rnstrument to the zero sew and adjust the meter reading to read w o  

e l'!ace the probe rnto the saturated water Read both the temperature and the 
B 0 value Consult the chart II! the manufacturer's hterature and adjust the 
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meter scale to the value of sahrratron at the measured temperature and atmosphenc pressure 

If the instrument m o t  be cahirated to wrthrn f 10 percent of the standard value, 

it wdl requve mamtenance and recalibratton pnor to use 

A32 FiddColibmtion 

Caliiration of the D.O. meter m the field WIN be performed at each sample ate with an Ax 
Caliiratton Chamber. ' l b s  dewce (YSI number 5075, or quivalent) permits calibration of the D.0 
meter at the temperature of the water m whch the D 0 IS to be measured, thereby !mhumzq 

errors due to temperature Werences Steps to follow for calibrat~on are k e d  in the -on 
manual for the YSI Model 57 Drssolved Oxygen Meter Please refer to page 12 of Appenb SW.2B 

for &bratton procedures F i e  8, also on page l2, IS a useful found 111 A p b  S W B ,  
dlustratmg the parts of the ahbratton urut and the D 0 probe, and is referred to rn the cahbratton 

t a t  

A4 CALIBRATION OF THE HACH ONE pH METER 

AU pH instruments d receive a daily pre-use ahbratton and a post-use standardmhon, both of 

whch wdl be recorded m field logbooks and base lab notebooks Before use at each ate, the 

rnstrument wJ1 be checked agarnst the pH 7 0  standard buffer If the rastrument rea- not 

wthm & 0 2  pH uruts of the standard buffer, the lnstrumcnt must be r d i a t e d .  

These procedures wdl reqwe the usc of buffer soluhons of the type hted below as r q w e d  by the 

manufacturer 

8 pH 4 b d e r  - pdasslwn hydrogen phthalate 

pH 7 buffer - potasuum phosphate, monobaslc, and sod~um phosphate, drbaslc 

p€I 10 buffer - sodrum mbonate-bicahnate 

8 

0 

Instruc~ons for pre-use cahbrabon are 

8 Turn meter on by pressing POWER key The &play wiU Lght 

0 Depress the pH key 

A-3 
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Next, press the AUTO/MANUAL key. The AUTO rndmtor should now be lit, 
the S1 and pH mdrcators flashg, and all zeroes appearrng on the &play 

Remove the cap from the eledrode/temperature probe and place the probe mto 

a stvrtng pH 4 b&er solution and press the potasyum don& Ctspenscr button. 

Allow approxlmatcly 30 seconds after hpensing electrolyte before perfommg the 

next operauon 

The STANDARD key may now be depressed. WU until the pH indrcator stops 

flashhg The S2 rndrcator wtll b e p  flashq and the actual pH value wdl appear 

on the &play (Note The &play 4 rndcate the actual pH value at the actual 

temperature of the buffer solutron Consult the vanation chart prmded with the 

instrument to detcmune d the rnstrument I w&un appropnate parameters) 

Record the m&cated pH value and temperature, and the adjusted pH value of the 

buffer at the mdrcated temperature from the chart m the losbook 

Ruse the elcctrode/tempcrature probe wtb &tdled water and blot dry wth a 
dean paper towel 

Place the elcctrode/tempcrature probe rnto a stunng pH 10 buffer solutron and 

agam press the &penser button Wiut at least 30 SecOILds before Conbnumg 

Once agarn, press the STANDARD key S2 wall stop flakhlnp. After the pH 

m&cator stops flashg, the actual pH value at the even temperature will appear 

on the &play Record the m b e d  pH value and temperature, and the adjusted 

pH value of the buffer m the l ~ k  

If, dunng cahbrabon, the &tal readout fads to statnl~~~ ~IL any of the du&104 

replacement of the pH electrode and/or the temperature probe may be nccesary 

DO NOT PRESS ANY KEY OTHER THANTHEpH KEY at th~~pomt or the 

enbe caliiratron procedure wdl be nulkfied. 

Press the pX key 



0 We the eledrode/temperature probe Onth distilled water and blot dry WI& a 

clean paper towcl. 

0 Place the cap on the probe and place the lastrument m the case 

0 This rnstrument IS now ready to perform pH measurements 

At the end of the day, a post-use standar-on will be performed on the lastrument. The pH of 

the 4,7, and 10 buffer standards wdl be mqured with the instrument. The values of the standards 

and measured values wdl be recorded KI the appropmte base lab logbook. Measurement and 

documentahon of the standard buffers will ensure and doannent that the iustrument is stdl 

funct~onmg w h n  acceptable ltmrts Acceptable huts for the lnstNment wdl be wthh f 0 2  pH 

wts of the standard If the mtrument does not consstently stay wtluu these acceptance huts, 

then it will become ncceSSary to dbrate  the mtrument pnor to use at every ate "he sample 

manager d consult with the slte supemor and QA officer, and the QA officer will decade fi 
dbrahon at ea& ate IS neceSSary 

AS STANDARDIZATION INSTRUCLlONS FOR THE HACH DIGITAL TITRATOR AND 

ALKALINITY TITRANT REAGENT USED FOR THE FIELD M E A S ~ M E N T  OF 
ALKALINITY' 

Caliirahon of the pH meter d first be accomphhed m accordance wth w o n  A4 of t h ~ ~  

Appenda Standarduzihon of the @tal utrator wth sulfunc aad reagent (0 1600N or 1600") will 

be done monthly or each tune a new lot of reagent IS rccewed The standar-on procedure d 
be accomplished d~ fotlows 

0 Measure 50 ml of a 100-ppm dkahty standard m a 50 ml volumetric flask. 

a Trader  ttus mhhon mto a clean beaker contammg a magneuc stx bar 

0 Place the beaker on a rnagnehc plate 

T%rs procedure assumes that the concentrabon of the purchased alltallluty standard IS mrrect, and 
therefore the reagent htrant the soluhon bemg standar- 
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a 

0 

a 

a 

Load the Wtal btrator wth the appropnate reagent cartridge (0 16OON or 1600N 

HSOJ 

Poslbon the pH electrode and @tal trtrator-drrpensing tube mto the beaker 

contaixung the 50 mls of the 100-ppm akabity standard 

Adjust &tal count settmg knob to ensure that the counts on the &tal mator 

are set at zero 

Turn on the stu plate and stu the 50 mls of the 100-ppm nltallrUty standard at a 
rate that wrll keep the dutmn well d but not causc splashmg. 

Measure the htd pH of the SolutJon 
- 

Slowly add want to the dubon 

approaches 5 0 

Decrtast the rate of adahon as the pH 

Contmut to add htrant untd the pH lowers to 45  

Record the amount of htrant (number of &tal counts) requtred to bnng the pH 

to 4.5 

Mult~ply the number of @tal counts by the appropnate convtmon factor (02 d 

the 0 1600N HSO, was uscd, and 20 d the 16OON reagent was used) 

Record tius result as ppm allrrllnlty m the base lab notebook 

If the value obtcuned IS not wdun 2 10 percent of the aikahty standard, then 

erthtr the aad reagent concentr&on IS not correct or the dtgttal trtrator IS not 
dtspenslas accurately The problem must be rcsohlcd and corrected. Acceptable 

btrabon to u n b  f 10 percent of the dkahty standard will be obtamcd before 

the btrator and sulfunc a d  reagent IS to be used. 
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A.6 CALIBRATION INSTRUCTlONS FOR HACH MODEL 44600 CONDUcIIvITy/TDs METER 

The HACH Model 44600 Condu&wty/l'DS meter wdl be calibrated dady m the laboratory pnor 

to use m the field. The tnstrument w d  not rectfve a post-standardrzation since it wdl be 
standarducd m the field pnor to usc at each sltc 

Note A rea- w d m  2 10 percent of the value of the conductiwty standard (l0,OOO or 

l,ooO pS/an) and 100 pS/an for the zero conductmty standard ( M e d  water) I e 
acceptable ltrmts and the meter may be used for field measurements. However, the meter 

should always be set to read as dose as possiile to the concentratam of the standard. The 

procedure for caliiratm of the meter I as follows. 

0 Press the POWER 1 key and CND key Verrfy that the LO BAT indicabon does 

not appear If LO BAT s m&cated, the battery witl be replaced .. 

0 Place the mstrument probe mto the diratwn solubon to a depth of 1 mch or 

more beyond the vent holes and agitate vcrtdly to release entrapped au bubbles 

0 Adjust the &played readmg to the value of the conductrvlty standard and allow 

the rcadmg to stabdm 

0 Record the &play rcadmg m the logbook. 

0 Press the "C key and record the display rea- m the l ~ k .  

0 Remove the probc from the solubon and nnse thoroughly wth dstdled water 
-* 

0 Place the probc tnto fresh, dstdied water and repeat the steps indcwd above, 

recordmg the appropnatt rea- TJus esbbkshes a w o  point or lower bracket 

r a w 3  

0 The rnstnunent IS now ready to perform measurements 

0 Repackage the mstrument and probc m the case for transport 

A-7 



0 Transfer this mlukon mto a dean 50 ml bcaker contaumg a magnetrc stu bar 

Note. In the field the mtrument will be standadzed agrunst an appropnate l0,ooO or 

l,OOO pS/cm standard mlukon 

A7 STANDARDIZATION INSTRUCI'IONS FOR THE HACH DIGITAL " R A T O R  AND 
HARDNESS TlTRANT REAGENT USED FOR THE FIELD MEASUREMENT OF HARDNESS' 

Standardhhon of the %tal ktrator mth EDTA reagent (0.800 M) shall be done monthly or ea& 
time a new lot of reagent IS reccivcd. The standardm~tron procedure will be accomptrshed as 

follows 

0 Attach a clean 900 dekry tube to a 0.800M EDTA T-on Cartdgc "hkt  the 

cartr~dgc onto the trtrator body Hold tbe D~gatal Titrator with the tip po- up 

Flush out the ay M the debvery tube by turntug the debvery knob until a few 
drops of trtrant are ejected from the tube and no m i l e  au remaw UI the 

cartndge Reset the counter to zero and wpe the trp Attach the -tal trtrator 

to the laboratory stand 

0 Uslng a graduated +der measure 20 ml of the Calaum Standard Solutron, lo00 

mg/l as CaCO, 

0 Tun on the magnetlc stmer and miuntam a rate so as to m m u w ~  the surface 

disturbance of the sample 
- .  

0 Add 2 ml of Hardness 1 Buffer Solutlon and M I  to rmn 

0 Add the contents of om ManVer 2 Hardness Indtcator Powder Pillow and SWKI 

to ma The Color of thc solution should hm to m e  red. 

0 Place the delivery tube trp mto the solution and htrate the sample u d  the color 

changes from red to blue Titrate slowly toward the end pomt as & takes time for 
the rcaaon and color change to take place, espcaally III cold water. A h t  of 
5 rmnutw IS set for the duratron of the utration to mmuuze thc tendency toward 

CaCO, preupitatroe 

A-8 



0 Read the concentrabon of total hardness (as mg/l CaCO,) &om the h t a l  

counter. 

0 Record result m the base lab notebook. 

0 If the value IS not w h n  +. 10 percent of the hardnesr standard, then either the 

reagent concentration IS not correct or the d&al titrator is not drspenslng 

accurately The problem must be resolved and corrected. Acceptable trtrrrtron to 

mvlthm 210 percent of the hardness standard will be obtained before the btrator 

and EDTA reagent IS to be used. 

A-9 
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SURFACE WATER SAMPLING 

EG&G ROCKY FLATS PLANT Manual. 5-21OOO-OPS 
EMD MANUAL OPERATION SOP Procedure No: SW3, Rev. 2 

Page: 2 of 16 
Effechve Date- Marcb l , M 2  

Category 2 Organuatron: EnwronmentaI Management 

2.0 PURPOSE AND SCOPE 

This standard opera- procedure (SOP) dcsatbes samplq procedures, documentahon, and 

eqmpment that ullll be used to collect water quahty samples from surface water data collecbon sites 

at Rocky Flats Plant (RFP) More than one sampltng method IS reqrured because flow condmons 

vary from site to site In consideration of these vaned condhons, thrs SOP descnbes methods that 

are to be used based on the site-spectfic flow conditions 

3 0 RESPONSIBILITIES AM) QUALIFICATIONS 

The project manager or task leader IS responsible for asslgntng project staff to complete surface 

water data collection actwhes at the RFP The task leader IS also respomble for ensunng that h s  

and other appropnate procedures are followed by project personnel 

Personnel samphg surface water wdl be geologsts, hydrolopts, engmeers, or field techaans wth 

an appropnate amount of appltcable field expenencc or on-the-job t r m g  under supervlsiw of 

another qualrfied person 

4.0 REFERENCES 

4 1 SOURCE REFERENCES 

The followq E, a lst of references rewewed pnor to the w n t q  of ttus procedure 

Krster, L R and W B GarretL Field Gmdehes fo r CoUect~on. T r eaun t .  a d  Analys is of Water 

Samdes-Anzona District U S Geological Swvey, Water Resources Divlsion November 1984 

(4011 ~ ) ( m R E V 2 ) ( 0 2 / 2 6 / 9 2 )  
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EMD MANLJAL OPERATION SOP Procedure No.: 

Page: 
Effectwe Date 

category 2 Oqpnizabon: 

5-2looO-OPS 
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3 of 16 
March 1,1992 

Environmental Management 

Test Methods for Evaluatk Sohd Waste Physical/Chemical Methods, SW-846 EPA September 

1986 

US Department of Energy The Enwonmental Surv ev M a n 4  DOE/EH-0053, Waslungton, 

D C  August 1987 

U S Department of the Intenor yational Handbook for Recornme nded M ethods for Water-Dah 

Acauition Office of Water Data Coorbabon, Geolog~cal S w e y  Rwton, VA 1977 

U S Enwonmental Protection Agency Standard ODeratran Procedures and Oual~ty Assuran cc 

Manual Enwonmental Semces Di~sion, Regon WI. Athens, GA January, 1988 

NPDES/FFCA Operations Samphg Plan Enwonmental Management Surface Water Dimion, 

Rocky Flats (In Progress) 

4 2  INTERNAL REFERENCES 

Related SOPS cross-referenced by this SOP are as follows 

SOP F03, General Eqmpment Decontammahon 
0 SOP FO 13, Contamenmg, Preservmg, Handl~ng, and Shppmg of Sod and Water 

Samples 

SOP SW 1, Surface Water Data CoUemon Acbwhes 

SOP SW.2, Field Measurement of Surface Water Parameters 

SOP SW 4, Dlscharge Measurements 

SOP SW 8, Pond Sampllng 

SOP SW 9, Industnal Effluent and Pond Dlscharge Samplang 

0 

0 

0 

0 

0 
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Ennronmental Management 

5.0 METHODS 

Surface water flow con&bons vary geographrdy and seasonally Therefore, the f o l l q  lst  wdl 

be used as a gudehe 10 iden- techolquts of sampllng whch will correspond to the sample site 

flow con&hons ‘Rus lst ts based upon the most often obsemd flow comhons at the RFP surface 

water sites If field sampllng crews encounter flow con&ttons not descnbed under any of the hted 

categones, they wdl use thev best judgement rn varyrng one of the approved techxuques rn order 

to obtam samples The t e h a a n s  d carefully document the site con&bons wluch necessitated 

demation from the approved methods and wdl also carefully note the method used to obtam the 

samples 

The flow conhtions whrch have been most frequently encountered, and secbons of this SOP 
c o n t m g  methods to be used at these sites, are 

1 Flowmg, channekd streams 

The sampler wdl use methods descnbed 11) Subsemon 5 3 2, Samples Collected by 

Contamer Immersion - 
1 

2 Pipes 

Dependmg on site conhbons, use Subsectron 533, Samphng of Standmg Water, 

Subsection 534, Remote Samphg or Subsecbon 535, Samphag Under Low 

Flow Conhbons If the pipe &charges suftiaent volume mto a channehzed 

stream, use Subsechon 53.2, Samples Collected by Contamer Immersion or as 

descnbed L I ~  SOP SW 9, Industrtal Effluent and Pond Dlscharge Samphg The 

sample contamer should not contact the pipe 111 order to avoid mobhng 

(401 1--940)(mm2)(02/%/92) 
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matenak whch may be loosely attached to the pipe causmg these matenals to 

contammate the sample 

3 Small ponds 

The sampler vnll use Subseaon 533, Samplmg of Stan- Water or Subsecbon 

5 3 4, Remote Samphg 

4 Interceptor dltches 

Samples may be obtamed by methods described 111 Subseaon 533, SampLng of 

Standmg Water, Subseaon 53 4, Remote Samplrng or Subsechon 535, Samphg 

Under Low Flow Conhbons, or Subsection 53 2, Samples Collected by Contamer 

Immersion, dependmg on condlbons 

5 Sumps or Standpipes 

These vnll typically contam low volumes of water, and art sampled by methods 

detaded m Subsection 533, Samplylg of Stan$ing Water or Subseaon 534, 

Remote Samplmg 

6 Low Flow Conhbons 

Samples ullll be obtamed 111 accordance ~ t h  Subseaon 535, Samphg Under 

Low Flow Condbons 

7 Seep Areas 

(401 I ~ ) ( m R N 2 ) ( 0 2 / 2 6 / 9 2 )  
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Samples are to be collected m accordance wth Subsccbon 535, Samplrng of 
Stan- Water 

5.1 OYERVIEW 

Surface water samples are to be collected as grab samples Grab samples charactenzc a medrum 

at a particular potnt L I ~  space and tune Grab water samples arc collected by sample contamer 

mmersion or by usmg a transfer dence, such as a beaker or &pper as dcscnbed rn Subseaon 53 2, 

Samples Collected by Contamer Immersion and Subsecbon 5.2 2, W p l e  Transfer Dewces, 

respectively 

52 EQUIPMENT FOR COLLECTING SAMPLES 

Equipment used for collectmg surface water samples wdl d u d e  

0 Laboratory-promded sample contamers 

0 Sample transfer dences 

52.1 Laboratory-Prowded Sample Containers 

Wherever possible, laboratory-pronded sample contamers wdl be used to collect water quahty 

samples Alternabvely, the contamers may be purchased from a supplrer who d e s  that bottles 

have been pre-cleaned to EPA spedicabons Records of contamer certdicabon wdl be kept for 

these contamers 

t 
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53 

53 1 

Sample Transfer Devices 

Beakers or dppers, composed of Teflon., stamless steel or glass, may be used If site condmons 

prevent sampltng by sample contamer mers ion  The selected type of transfer dewcc, the 

composiuon of ths dewce, and the volume of the dewcz wdl be recorded m the field notes The 

devlce s placed wth the openmg upstream at the rmdpomt of the stream flow The sample wll be 

poured dxectly from the beaker or dpper mto the sample contamer The sampler v d  attempt to 

mlrumlze the hturbance of bottom materials 

PROCEDURES 

Samples wrll be collected from the same cross-secuon of the stream as that used for the &charge 

measurement Always collect samples pnor to malung &charge measurements 

Sample Order of Collecbon 

The sample for total residual chlorme (TRC) d be collected and the measurement performed 

pnor to the collecbon of any other samples or measurement of any othu parameters Preservabon 

requirements for VOCs, cyaxude, and BNA samples are determmed by TRC concentration 

The followmg ht represents the total vanety of sample types to be collected on a monthly bass at 

each surface water site, and generally gudes the order of colIu%on of the samples The Project 

Work Plan may requue Merent combmabons of sample types and contamers 

Pnontv 
1 
l a  
2 
3 

Aoalvtes 
TCL, VOCs 
EG&G Rad Screen (when requred) 
011 and Grease 
Gross Alpha/Beta, U (233,234, US/US) 
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8 
9 
10 
11 
12 
u 
14 
15 
16 

TCL BNAs 
Pcshades/PCBs 
TAL Metals-Dssolved 
Major Ions Cb F, SO,, SI, CO,, HCO,, TDS 
and TSS 

Nitrate/Nitmte (as N) 
Tnhum 
Total Rabonucltdes 
Pu 239/240, Am 241 
Sr 89/90, Cs U7, Ra (226,228) 
Cyamde 
Sulfide (H$) 
Remauung field parameters 

TAL Metals-Total 

Preferred methods of surface water sample colleaon are as follows 

1 Volat.de orgamc compounds (VOCs) WIII be collected as descnbed m Subsechon 

53 2 1, Colleaon of Samples for Analysls of Volat.de Orgamc Compounds 

2. Od and grease vnll be collected as dcscnbed m Subsechon 53 2 2, Colleaon of 

Samples for 011 and Grease - 

3 The rem- samples, dependq on surface water flow conQtJons and locabon, 

wdi be collected as descnbed m Subseaon 53.2, Samples Collected by Contamer 

Immersion or Subseaon 5.2.2, Sample Transfer Devlces 

532 Sample Collected by Container lmmersion 

Collection of samples wdl be performed as follows 
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1 Submerge the sample bottle below the water surface wth the opelllng pornted 

npstrcam at the rmdpornt of the stream flow 

2 The sampler urlll attempt to xzmmuze the dsturbance of bottom matenals 

3 Mow contamer to fill to desred volume 

4 Remove the contamer from the water 

5 Preserve the sample, If necessary, and place the cap on the container and @ten 

6 Decontammate the container's outside surface 

7 Check pH of preserved samples 

532.1 Collection of Samoles for Analvsis of Volatde otna nic Comwunds NOCd 

Smgles collected for analysls of VOCs must be collected unth mrnlmal dsturbance to b i t  

aeration TBc preferred method of samphg €or VOCs 1s the collechon of a grab sample duectly 

kat0 the sample contamer The contamer used for the c o l l e o n  of VOC's 1s a 4O-d glass v~al wth 

a cap contammg a Teflon"-coated septum The followmg method wd be stnctly followed 

1 At the approxlmate center of the &charge stream, submerge the contamer just 

below the surface and collect a s q l e  sample Muuauze dsturbance as much as 

possible m order to protect the rntegnty of the sample's volatde constrtuents 

2 Mow the wal to fill and form a memcus at the top Place the cap over the wal 

M that the Teflon"-coated side of the septum 1s rn contact wth the sample 
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3 F m l y  hghten the cap 

4 Invert and gently tap the wal to venfy that there are no entrapped ar bubbles If 

au bubbles are present, dupose of the sample and mal, then select another 

contamer and resample 

5 Decontammate the outside surface of the contamer 

6 If conQtrons preclude the colleaon of surface water drrectly mto the sample 

contamer, VOC samples wdl be collected by the use of a transfer devlce The 

beaker or Qpper should be parbally submerged, filled, and retrieved wth minrmal 

duturbance and delay After retrieval, the sample contamer should be dted at a 

slight angle agamst the edge of the beaker or &pper allowmg the water m the 

beaker or Qpper to slowly empty mto the contamer The sample stream should 

flow gently down the side of the contamer to ensure rmntmal sample aerahon, then 

handle the sample as descnbed m Steps 2-5 luted above 

53.22 Collection of SamDles for Oil and Greas e 

Because orl and grease are relatwcly rnsoluble m water and tend to float on the surface of the 

water, samples for OII and grease analysls wdl be collected, whenever possible, by parbal contamer 

mmersion Samples wdl be collected m the followmg manner 

1 Lower the bottle mto the water so that the open mouth of the bottle faces 

upstream 

2 Pmally submerge the sample contamer so that the mouth of the bottle collects 

the sample at the water surface 

(401 I-)(sWJREV2)(02/X/92) 
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3 The bottle wdl not be held aromd the top of the open mouth, as ttUS may result 

111 od and grease attaclung to the bolder mstead of cntenng the bottle 

4 Allow the contamer to fill to wdun about 1.5 inch from the top of the bottle when 

pracbcal (If the bottles are not pre-preserved, allow enough remaitung room for 

addttion of the H$O, preservabve) Once the sample IS collected, water may not 

be poured off the top of the contamers because thrs wdl probably result 111 the loss 

of a sigrvficant poruon of any od and grease rn the sample 

- 

5 Remove the contamer from the water, add the preservabve, and screw on the cap 

_tli3htlY 

6 Decontammate the contamer's outside surface 

W e  t h s  method tends to collect a worst-case od and grease sample, It IS the only method that 

d ensure conslstent sample collcctron and elunrnate the possibllrty of underestimatang the otl and 

grease concentration Areas where od and grease levels are a concern may be sampled later by 

couechon of samples at the surface and at addtbonal depths d an estunate of average concentrahons 

IS desued 

If low flow condtlons prohtbit collecbon of od and grease as descnbed above, samples may be 

collected by part~al Lmmersion in cooperatton wth the low flow collabon method descnbed last 111 

Subsemon 535, Samplrng Under Low Flow Condtuons 

533 Sampling of Standmg Water 

Speaal consideratloxu must be taken when sampllng pools of standmg water wbch art often found 

as detenhon storage or on saturated ground surfaces Because there IS no measurable &charge 
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at these locabons, the volume of water present will be measured by estunatmg the depth of water 

and the surface area covered by the water 

Due to the possibhty of small volumes of water 1 ~ .  areas of standmg water the pnonty of samphg 

collecbon discussed 1 ~ .  Subsechon 53 1 Sample Order of Collechon WIIJ be folJowed The method 

of collecbon for the samphg of an area of standmg water wth a small volume of water vnll follow 

guidehes set forth m Subsechon 535, Sampllng Under Low Flow Condlhons 

Only small pools, sumps, or drtches contaming stagnant water that allow samplmg from the 

appromate center of the pool wd be sampled Such a pool WIIJ generally be less than 4 feet m 

diameter or wdth and less than 1 foot deep The procedure for the samplmg of pools larger than 

4 feet m hameter is covered m SOP SW 8, Pond Sampling 

53 4 Remote Sampling 

Standpipes or sumps typically contam sma& relabvely nonstratdkd volumes of standrng water In 
general, the volumes of these bodes of water are suffiuently small so that the achon of Iowenng 
a sample contamer mto the standmg water WIIJ produce adequate riming to elmmate any 

stratdkation whch may exlst - 

The preferred method for samplmg m standpipes or sumps IS by contamer unmersion A stamless 

steel clamp or Teflon' attached to a stamless steel or alummum cxtendmg rod wdl be used to hold 

the sample contamer Only stamless steel or a l m u m  rods vd be used for remote sampllng The 

m a t e d  (stamless steel or alummum) composibon of the rod vd be recorded on the field notes 

The contamer will be carefully lowered mto the standqg water and allowed to fill The field crew 

member wdl not allow the extension rod or the sample contamer to make contact wth the sldes or 

bottom of the standpipe or sump, nor wlth any pumps or other struchues mide the standpipe or 
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sump Such contact may dslodge matenals loosely attached to these surfaces and create a potenhal 

to contammate the sample * 

If a sample contamer cannot be fded by contamer Immersion, then a stamless steel, Teflon@, or 

glass beaker or &pper attached to a remote samphg extension rod d be used to obtm a d ~ p  

sample The sample wdl be poured dmctly from the beaker or dpper lnto the sample contamer 

The samplrng personnel wdl record m the field note the type of contamer used and the m a t e d  of 

whch the contamer IS made 

53.5 Sampling Under Low Flow ConLbons 

Flow conQhons at surface water samphg sites vary seasonally Some of the sites may possess low 

dscharges wth depth of flow bemg less than 0.5 mch The field samptng crew wdl attempt to 

obtam samples of water at these sites by use of a transfer devlce The sampler d attempt to 

mlnunlze the Qsturbance of bottom matenals "DES sites wdl not be sampled when water depth 

1s less than 0.5 rnches 

Sample contamers d be filled as long as it IS possible to d p  water from the small stream mto a 

M e r  wthout dsturbmg bed matenals If flow IS SO low that all sample bottles cannot be filled, 

d t c t  as many samples as possible d e  followmg the order of collectron descnbcd m Subsection 

53 1 and record the sac flow conQbons 

Surface water sites possesstng flow depth of less than 0.5 mch, and havlng no defined channel (1 e 

seeps), are known to exst at RFP Field crews may attempt to ob- water samples at such sites 

as follows 

1 Dlg a small depression m the sod wthm the path of flow 

(4011 !2#0099 WO)(W3REV2)(02/26/92) 



SURFACE WATER SAMPLING 

EG&G ROCKY FLATS PLANT Manual. 5-21OOO-OPS 
EhlD MANUAL OPERATION SOP Procedure No.: W3, Rev. 2 

Page: 14 of 16 
Effective Date: March 1,1992 

Category 2 O ~ t i o a :  Enwonmental Management 

6 0  

7.0 

2 Place a stamless steel bowl m t b ~ ~  depresson, wth the nm of the bowl below the 

water surface 

3 Allow the bowl to become full of water, to overflow, and to continue to overflow 

for several mmutes und sample clanty IS acheved 

4 Obtam samples from the bowl by contamer mmersion or by the dtp and transfer 

method 

DECONTAMINATION 

Procedures for decontammatton are set forth III the site-speufic health and safety plan and SOP 

FO 3, GeneraJ Eqmpment DecontammaQon 

QUALrrY ASSURANCE/QUALlTY CONTROL 

Quabty Assurance (QA) and Quahty Control (QC) achvlhes wdl be accomphhed accordmg to 

apphcable project plans as well as quahty reqwements presented m tlw SOP 
* 

QC samples for surface kiter s a m p b  fall mto five categones 

0 Duphcate 

0 Matnx splke 

0 Matnx spdce duphcate 

0 Eqmprnent nnsate 

0 Field blank 
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SOP S W U ,  Contamenun& Preservmg, Handhg, and Shppmg of Sod and Water Samples 

descnbes the general ban- of samples, mcludmg QC samples Apphcable Workplan/Quahty 

Assurance Addenda speclfy QC sample frequenues 

Sample collecbon procedures for duphcatc, matrut spdte, and duphcate matm sp&e samples 4 

be the same as those desnbed for real sample colledton m Seaon 5 0 Duphcate samples urlll be 

collected mmeQately after the surte of regular analytes have been collected These samples are 

to be taken ID the same locabon as the o r w d  samples Dupkcate samples are collected and 

analyzed to prowde an mdcabon of overall sampllng and analybcal premion Matnx splke and 

matnx sprke duphcate samples are used to prowde measures of laboratory consistency m analybcal 

and storage procedures 

An equipment nnsate sample IS rntended to check for potenhal contammation of the sample by the 

samphg equpment For the surface water samphg operatton, a m a t e  sampIe wdl be collected 

from samphg eqwpment before the sampkng eqmpment IS used Apprownately 3 hers of dstded 

water wd be w e d  over a deconbrmnated sampler and collected m a large decontamrnatcd 

s t d e s s  steel bowl A decontammated glass or stamless steel beaker will. be used to &p the water 

from the bowl and fill the sample bottles The nnsate samples WIN be analyzed for the same 

parameters as the surface water samples Eqluprnent nnsates provlde an mbcat~on of the 

effectiveness of decontammabon procedures 

FIeld blank samples are contamers filled at the samplmg stahon wth chtded or deionrzed water 

that are handled and transported the same as the other samples to check for potenbal cross- 

contammabon resulmg from sample dechon,  preparatton and transportatton procedures 
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8.0 DOCUMENTATION 

Informahon requred by thrs SOP WIII be documented on the Surface Water Data Collectxon field 

Notes form (SW lA), m project logbooks or on NPDES/FFCA dady log sheets found in the 

NPDES/FFCA Operahons Sampltng Plan See SOP SW 1, Surface Water Data Collecbon 

Actrvrbes for a copy of form SW lA Any dormahon regardmg samplrng actiwties, such as 

samphg tmes, denahon from procedures, or other items for whch there IS no deslgnated space 

on form SW M, should be recorded m project logbooks 
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2.0 PURPOSE AND SCOPE 

Thrs standard opera- procedure (SOP) dccrcribes procedures that will be ustd at the Rocky Flats 
PIant (RFP) to measure surface water CLScharge III streams and drtches or from seep and pipes 

I)lscharge IS defined as the volume rate of flow of water, including any substances suspended or 

hived in the water This document outtnes a set of standard methods for various flow con&tions 

at RFP 

“Ius SOP describes equpment and procedures that will be uscd for field data collect~on and 

documentabon 1~ order to attam acceptable standards of accuracy, preclslon, comparabdity, 

representattvenws, and completeness 

3 0 RESPONSIBILITIES AND QUAJJFICATIONS 

All personnel pcrfomq these procedures are rquued to have the appropriate health and safety 

trakng as spcufied III the Ute-s@c Health and Safety Plan. Personnel obtaumg surface water 

&charge measurements WIII be hydrolopts, geologrsts, enpeers or field technicians with an 

appropnatt amount of appbcable field cxpenencc or on-the-job tramng under the supernriOn of 

another qualified person 
c 

I 

4.0 REFERENCES 

4.1 SOURCE REFERENCES 

The followmg is a hst of references tenewewed pnor to the wntrng of this procedure: 

&%cot Fletcher G, Ph9 $3oundwakr apd Wells Second editmn. Johnson Fdtratm Systems, 

Inc,St Paul,Mmcsota. 1986 
i 

I - - 
-c  
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Iinsley, Ray K. and Joseph B. F r d  McGraw-Hdl, Inc 1964 

RanQSB etal. -0fSStteamflow: v-1.- 
G c o l ~ c a l  Survey Water-Supply Papers 2175. US Government Pnnhng 

Office Washqton,DC 1982 

Roue, Hunter, cd. i. 
Jowa m t e  of H v d r m  1949 John Wdey & S o 4  Inc, New York. 

U S  Enwonmental Protmon Agency -& S-d 

Enwonmental Sennas Dmon, Region IV Athens, 

GA Apnli986 

U S  Department of the Intenor &&&c "Dwharge 

Measurements at Gag~ng Stabons " Book 1, Chapter 11, Geologd Swey. Reston, VA 1965 

U S Department of the Intenor %atRecommendcdr-Q& 

-. Office of Water Data Coorhbon, Geolog~cal Survey. Reston, VA, 1977 

42 IN"ALREFERENCES 

A related SOP cross-referend by this SOP 1s 

0 SOP SW l., Surface Water Data Coll@on Achmtiw 

'2 
P 
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5.0 METHODS 

Tfus SOP d e m i  Enmnmcntal Protection Agency ( E P A ) - a p p d  discharge measurement 

methods Methods are based on known con& at RFP. A variety of discharge measurement 

methods are required because flow comhons dtfFer 6;om site to ate. In codkation of these 
vaned con&tms, ths SOP descn'bes possible flow conhons that may be encountered and 

descr i i  methods that are to bc used based on the ute-spcufic flow condxtions. 

Becaw of the dynarmc nature of surface water cbaractemtiy flow measurement by the methods 

desarbed m this document may be impossrble at some sites If immeasurable flow con&hons are 

encountered at a surface water data Collcct~on site, the field crew wiU attempt to measure flow at 

a pomt upstream or downstream of the ate Whether or not a measurement iS made, the crew will 

note the conQtsons that dubitcd accurate flow measurement at the designated site 

Selmon of dwbqp measurement methods IS based on the followmg exsting md~ttons at RFP. 

nums to be lnstallccd at RFP me parshall awes 

Pipes m and around the protected area (PA) contarn grawty flow ~ t s c  may be 

Many stream channels arc rocky and lusconcal stream drschnrge measurements 

difficult to reach with a vlcloctty measuring device) 

m&catc that portabie flumes Mcd to adquately c(~tat0 flow 

In wew of these emstmg physical constraints, Table SW 4-1, I)rschatge Measurement Methods Based 
on the llpe of Site, will be consulted to select the method used at a part~cular stte 

The control structure (flume) method should bc used for W g e  measurements in streams or 

Cktchcs d e n  flumes are m place and operabod. The volumetric method, IS to be used only for 

measurement of drscharge from pipes 

(401 1-9409100.Pro)(sW4W.2)(02/27/92) 
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EMD MANUAL OPERATION SOP 

Tabk sW.4-1 

DISCHARGE MEASUREMENT METHODS 

BASED ON THE TYPE OF SITE 

3 h x a w S  Method 

PIP Volumetnc 

HUmC FlUmC 

Flume, with aquatrc vegetatron Velocity-area 

Stream channel, no flume Veloaty-area 

Dltdl Veloaty-area 

I "DES W a r g e  locahoas Flume wth totaltzcr rcadmgs 

It 1s recommended that the wloaty-area method be uscd at s@c Utes where aquatrc vegetatron 

or other materials located m the flume or in tbe channel dowastrtam from the flume may produce 

backwater conbbons Backwater concltrons are CLsarSsed m S-on 5.132, which dwcribes 
r q d  measurement con&boas for flumes. 

(401 1+40-0loosM)(SW4REV.2)(02/27/92) 
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5.1 BUCKET AND STOPWATCH VOLUMETRIC METHOD 

The volumetric method IS a slmple and acara&e method for measuring flow from smaU dischargts 
and wdl be utitzed at RFP to measure panty flow ctschargw from pqx outlets. Tlus method 

involves observrng the tune required to fill a contamer of knm capcity, or the time rquued to 

partly fill a caliirated contamer to a known volume Altematwely, m the case of measuring 

ducharge remotely m a sump or standpipe setting, the volumetric method may be performed by 
capturrng flow m a contamer for a set pcnod of tune no less than 10 seconds. This volume of 

water is then measured and dscharge is determined 

5.1.1 Equipment 

The "bucket and stopwatch" tcdmque IS parbcularly useful for the measurement of small flows 

Eqtuprnent rqurred to make thrs measurement vi a calibrated contamer and a stopwatch For 

measurements at RFP, uhbrated contamers of varying sues wdl include 

0 5-gallon calrbrated bucket 

0 2-hter graduated cyhdcr 

0 M e r  graduated *der 

0 Miter btalrir 
0 500-mdlhter beaker 

0 W).mdlhter beaker 

Extension rods will be used to hold a contamer for capturing flow m enclosed areas contammg 

P'pw 
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5.12 Maintenance md Calibration Procedures 

I Graduated cyhders are mcrementcd rn terms of millihters and can be easily CoDYwttd to gallons. 
The meremental volume of a 5-gallon bucket can be dcternuncd by ad- known volumes of water 

and rccordmg the depth after each addoon 

5.13 Field Procedures 

In accordance urlth SOP SW 1, Surface Water Data Collectron Actmt~y the field crew wdl assess 

the type of site bemg visited. Upon arrival at the site, the technicians will evaluate the flow 

condmons to select the appropnate method for flow measurement If the flow conboas meet those 

oubed 111 Subsc&on 5 1 1 ,  then the tccluucbs will obsem and usc judgement in approximatang 

the flow volume and wdl select an appropnately Sized volumetnc contamer to use the volumetnc 

method of flow measurement 

A techmaan wd use a stopwatch to measure the tune requucd to hll a volumetnc mntamcr. The 
techmuan d m e  flow mto the contamer for a mmmum of 10 seconds Three consecutive 
measurements wdl be made and noted, and the results averaged to deterne the dadmrgc 

ff remote measurement necessary, a antamer wd be attached to an extwrson rod The 

t&aan 4 m e  flow for a lllltlllllum of 10 seconds The volume of water wdl then be poured 

rnto a dirated contamer, measured, and recorded Three such measurements wJ1 be made, 

noted, and the results averaged to deterrmne the W g e  

(401 I-proOl00-pul)(SW4~Ev1)(02/I1/92) 
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5.1.4 Dkharge Calculations 

Discharge wJ1 be determmed b i t d y  IU gallons per seumd (gal/s) or in miltktcrs per second 

(ml/s) These values wdl be noted, but the averaged value d be reported in cubic feet per second 

(ds) calculatrons wdl l lc pcrformed as follows: 

e Record each of the three measurements m terms of gallons per second or 

millhters per second, depcndmg on the volumctnc container. 

e If one of the three measurements I 50 pcrcent or more Merent from the other 

two measurements, then thrs value wJ1 not be used Instead, three adhbonal 

measurements will be taken and, provided that none of these measurements Wers 
by greater than 50 percent from the other two measurements, these values WIU be 
uscd 

e Average the three values 

e Convert the averaged value to cfs as follows 
I 

- to convert d / s  to cfs, multrply by 353 x I@ 

to convert gal/s to cfs, multxply by 0.134 

- 
- 

e Record drscharge m cubic feet per second (ds) 

The veacal am current meter has been selected to perform velocity-area method ctrchargc 

measurements A common type of verttcal axis current meter IS the Pncc meter, type M (see 

I 

(~111-P(09100-910)(SWlR)(02/~/92) 
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F w e  SW 4-1). A current meter IS an mtrument used to measure the nlwly of flowhg water. 

The pnnapk of aperatmn 1s based on the proport~omhty betwttn the velouty of the water and the 

resultmg angular vcloaly of the meter rotor By plaang a current meter at a pornt IO a stream and 

countmg the number of mlut~ons of the rotor dunng a measured interval of tune, the vel- of 

water at that point is deterrmncd. The number of rcvolut~ons of the rotor 1s obtptned by an 

electtlcal urcult through the contact chamber Contad plats rn the chamber are dwgncd to 

complete an elcctncal u r a t  at selected frequencies of revoluboa The elatncal rmpnlse produces 

an audhle &ck III a headphone The intervals dunng whrch meter rmolutrons art counted arc hmcd 

wth a stopwatch 

A Pnce p y ~ m y  meter wdl be uscd m shallow depths and low vc1odt.1~~ (see Figure SW.4-1). The 
pygmy meter IS scaled h v d i f t h  as large as the type AA meter The pygmy meter makes one 

contact (&a) per revolubon wlule the typc AA meter can make one dck per rmlutJon or one 
ckck per five revolubons The predommant flow condthons rn channekztd streams at RFP indtcate 

that the pygmy meter wdl be d far more frequently than the Pnce M meter 

5 2 1  Introductioo 

%%e ament meter measures veloaty at a pomt The veloaty-area metbod rqmres measurement 

af the mean velmty III selected subsedrons of the stream cross -on By dividrag the stream 

wdtb mto subsect~ons, ctschargc b m w  the total of drscharges measured III each subsccbon (see 

Figurt SW 4-2) Veloaty (v) is measured at each subsedron, and becomes the sum of the 

produds of each pornt nlwty and cross scct~od area of each ~ubsectioe 
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E XCL &NATION 

SOURCE WRI BOOK 8. Job No 4011 PRICE TYPE AA METER, TOP, 
ClHAPTER B2 PUCE PYGMY METER, B O 7 T O M  

Prepared by MAS 

4011-940-0140-940)  I Date 03/01/92 I FIGURE SW 4-1 
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Job No 4011 DEFINITION SKETCH OF MIDSECTION 
METHOD OF COMPUTING CROSS-SECTION 

Dashed lines 

PAPER 2175, 1982 Prepared by MAS 

EX P LAN ATJ ON 

AREA FOR DISCHARGE MEASUREMENTS 

Observation verticals 

Distance, in feet or meters, from the 
initial point to the observatlon vertical 

Depth of water, in feet or meters, at the 
observation vertical 

Boundaries of subsections, one 
heavily outlined IS discussed in text 

I (401  1-940-0141 -940)  I Date 03/01/92 FIGURE SW4-2 
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Where Q IS total CLScharge, v is pomt veloaty, and a IS the area of the subsecbon. 

In general, the hydrographer mcasuMg dlschatge should stnvc to measure no more than 5% of the 

flow m any one su-on However, for small streams this is often hpossl%le Therefore, the 

hydrographer should dmde the channel cross-sc&on into as many subscct~ons as possible and make 

2 complete measurements usmg Merent scchons for each. Further, subsectrons need 

not be of identrcal wdh. Veloatres near banks are generally lowcr than vclocihcs near the center 

of streams, thus these subsections may be wder than subsectrons near the center Subsecbons will 

at0 be more closely spaced if a stream has an unusdy deep podon 1 z ~  the cross sedion, or If 
vcIoclhes are hgher than usual for the cross seaon The xtununum W o n  wdth for the AA-meter 

IS 40 feet and the rrrrmmum s a o n  wdth for the pygmy meter IS 30 feet 

i 

I 
Typically, vcloahes wdl be measured by current meter for a 40-70 second period It is rcagwcd 

that 40 to 70 SecODds IS not long enough to ensure the accuraq of a angle pomtsbservatlon of 

veloaty However, because pulsatrons caused by turbulent and cddymg effects are random and 

Ltcruse nlouty Obbervatrons during a drscharl)e measurement are made at several uerbctls, thcre 

IS kttle hkehhood that the puIsat~ons wd bias the total measured ckscharge of a stream Longer 

pcnods of current meter obscwat~on at a point arc not used because (1) ~t IS desvable to complete 

a dwhrgc measurement before the stage changes signifiumtiy and, (2) the use of longer 

ObsemQon periods may add agndkantly to the opcratrng cost of data collecbon 

52.2 Requid Measurement Conditions 

In order to make a vclmty-area drschargc measurement, the foll-wmg condrtrons are rqutrtd. 

1 The stream must bc channcw that 4 banks must channel the stream flow 

(4011.Prooloo-Pro)(sWrREVq(02ln/92) 
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2 Depth must be greater than 0 2  foot across most of the cross sedron king 

measured. 

The ideal chaunel crass seaon IS trapezoidal m shape, ampletdy smooth m boundary matcds,  

and posstsses a uniform velmty dstriiutmn It is tccoglllzcd that no such cross sectional areas 

wast at RFP Therefore, m o r  modSicatmns to the stream channtls WJT be used in order to 

opmlze measurement con&hons These moddicabons may mclude removal of aquabc vcgctahon, 

ice, and m o w  small stones h c h  lmpact velwty upstream or downstream of the cross seaon. 

Current meter mtasurements d be made by wadq,  It con&tions permit The type AA or p y p y  

meter IS used for wadmg measurements Table SW 4-2 hts the type of meter and velocity method 

to be used for wadmg measurements at various depths The hydrographer should stand at arm's 

length to the side of the meter I 
TABU SWA-2 

VELOCITY MEASURING POINTSELEcIlON 

Stream Depth 
(4 

25 or more TYFM 0 2  and 0 8  
15 - 25 -04  0.6 
03 - 15 optronal 0 6  

<03 pygmy 05 

Some departure !?om Table SW 4-2 wd be permtncd. If the s h a m  velocity is hi& it may not k 

possible to count dkks  with a pygmy meter. If this occurs the trp M meter should k used. Do 

not mtch from one meter to another 111 the rmddle of a discharge measurement 

(401 1 proSlooPr0)(SW4REV.2)(02/27/92) 
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Under open h e 1  larmnar flow cond~tions, the effect of fluid contad wth the bed of a stream 

channel and the air is a vcrt~cal dstriiubon of veloatres consdent wth thrs velocity dshibution, 

actual obscmabon and mathematical theory has demonstrated that a single measurement of velouty 

taken at 0 &depth or the average of two pomt vcloat~es taken at 0.2 and 0.8 of the depth below the 

surface accurately results m mean veloaty m the verhcal (US.GS Water-Supply Paper 2175J.33- 

WPP)  

If the stream IS generally less than 2.5 feet deep, use the sa-tenths (0 6) method. If the stream is 
generally greater than 25 feet, the two-and-eq$t-tenths (02  and 0.8) method, also known as the 

two-pomt method, wdl be used A complete ctscusston concermg how to set the wadmg rod to 

place the current meter at proper depths 1s contamed m Subsccbon 5 1.25 

In the 0 &depth method, an observabon of veloaty made ~ t l  the verhcal at 0.6 of the depth below 

the surface IS used as the mean veloaty III the verhcal h the two-pomt method of measuring 

veloatm, obsewabons am made m each vert~cal at 0.2 and 0.8 of the depth below the surface The 
average of the two obscrvabons IS taken as the mean veloaty m the verhcal. 

A depth of 1.25 feet Wrll accommodate the 0 &depth method w~thout causlng the meter to be set 

doser than 05 feet from the streambed, If the meter IS set any closer to the streambed, it will 

under-rewer the veloaty If the technraan is at a measurement that has only a few vcrt~cals 

shallower than 1.25 feet., the techmuan should use the type AA meter rather than the pygmy meter 

if the depth IS no less than 05 feet at any v e d .  

V e r t d  a m  current meters do not register veloatres acwately when placed dose to a verttcal wall. 
A Price meter held close to a nght-bank verhcal wall wdl under-repter because the dower water 

vcloaty near the wall stnkts the effectwe (concave) face of the cups The converse is true at a left- 

bank vert~cal wall. (The terms ”left bank” and “nght bank” deagnate d u d o n  from the center of 

(401 19*osl00-940)(SW4Rw.2)(02/#/92) 
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a stream for an observer facing downstream ) The Pnw meter also undcr-rcgstcrs when p0aitimed 

dose to the water surface or dose to the streambed 

533 Equipment 

Current meters, tuners, depth and wdtb maunng devices, and B means of cantang meter 

revolubons are n d e d  for measurement of dscharge The equipment includes. 

0 Topsettmg w a d q  rod and Current meter 

Width-measurmg dcwces, either enpeer’s tape or taghe  

w t a l  counter or headset and stopwatch 

0 

0 Current meter r a w  tables 

Stakes for wdth-mcasunng devlus 

Calculator 

523.1 Tnpsetti np Wadinn Rod The depth-mcasunng d e w s  that wlll be used IS the wading 

rod The current meter 1s attached to the wadmg rad. The topscttmg rod IS preferred for 

use at RFP because of the convemencc m s c t t q  the meter at the proper depth and because the 

hydrographer’s hands fcmam dry m the process The topsetting w a d q  d has a 1/2-inch 
hexagonal m u  rod for mcasunng depth and a 3/&1nch dramctcr roulld rod for sdtq  the poubon 

of the current meter 

.. 

5232 C u m t  Meter. Sce desarptron us Subse&on 5 12, 

5333 -. Tape measures or premarked tpgllnts are used for stream wdth 

measurements Onentauon normal to the flow pattern of the stream and elmimuon of mod of the 

sag, through support or teaslo4 are recommended for improved atmracy 
f 

(401 I4 ioOl~)(SW4REV.2)(02/27/92)  
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5.23.4 -n CQUPtttor Hcodsct. The Wtal revolmon counter attaches to an clcuromc 

amnect~on at the top of the wadmg rod. The digital dsplay shows the number of seconds of 

tlapscd tune The hydrographer stops-the counter after 40 or more scum& and tbt counter 
automatdly ctsplays the velocity 

If the @tal counters are unavadable, the headset wdl be used as a means for dctemhng the 

number of revoluhons. A headset attaches to an eledrolur Conaedion at the upper end of the 

wadmg rod. The hydrographer wears headset to &en to the audble &&ng sounds produced 

by current meter revoluhons The number of rowons are counted and timed. Vcloatics as a 

fundon of tune are hsted on a current meter r a w  chart, h c h  is kept m the ament-meter 

CanYLDg- 

5235 Storwatch. A stopwatch IS used to measure tune during whch velmty IS measured at each poxnt 

m the cross W o n  

53.4 Maintenance and Calibration Rocedums 

Pnor to and followrng &e use of the current meter, s p  tests wdl be conducted to cllsure that the 

Unit performs acceptably The spm test WIN be perfomed ~II an endosed arca, such as m the cab 

or xn the enclosed r& of a truck, to prevent wmd mterference. The test IS to be jdornred pnor 

to a t t a w  the current meter to the wadmg rod While holdtng the meter steady m an area 

sheltered from breezes, the t&aans wdl spm the rotor and then prey the start button on the 

stopwatch. The techmaan wd observe the meter u d  the rotor ccascs to s p  

The duraaon of the sph for the pygmy meter will be more than 40 scuds,  md for the Price AA 

meter, it wdl be more than 90 seconds If the meter fails to meet the trme-of-spin cntena, the 

meter udl be cleaned and o d d  before usc If the meter cont.mucs to spin well beyond these time 
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huts, the record d mdicate that the meter spun for 40+ seconds, m the case of the pygmy meter, 

or for 90+ seconds m the case of the ha AA meter. 

To ensure rehble okmbons of wloaty, it is ncc#sIvy that the current meter be kept in good 

con&bon. Before and after each W g e  measurement, the meter cups or vanes, pivd and 

bcanng, and shaft wdl be exammed for damage, wear, or faulty abpment During measurements, 

the meter d be observed pcnocllcaUy when it IS out of the water to be sute that the rotor spm 

freely 

Meters WIII be cleaned and oded dady when m use. If mcasuremcnts are ma& rn stdunent-laden 

water, the meter d be cleaned mmdately after each measurement. After oliurg, wpe away any 

w~ctss od and spm the rotor to make sure that it operates freely If the rotor stops abruptly, the 
cause of the trouble wdl be sought and corrected before uang the meter 

In addibon to meter mamtenance, the emre uxut conmsbng of current meter, wadq  rod, and 

@tal counter or headset wdl be checked before departure to the field each day as follows 

0 Attach the current meter and b t a l  oounttr/headset to the wdmg rod. 

- 
e Chedt tht *tal counter byensunng that the redout ~ s m i  when the umt IS 

turned 011. 

e If a headset IS bcmg used. 

Spm the current meter to emure that audiile dcks 

occut 

(401 1 Pr00loo-prO)(SW4REV.2)(02/27/92) 
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- If audible dcks do not occur, the followmg steps should be 
taken 

- Check that the cat’s whisker bghtly cont&%s the upper 
partoftheshaft 

- Spm agau! If audible dcks still do not occur, check 
that the battery m the headset IS properly wed. 
Replace the battery, if nec~sary 

525.1 Qverview. In accordance wth SW 1, Surface Water Data Colleaon Achvltiw, the field crew wdl 

determme the type of ate bemg vlsited Upon arrival at the ate, the field technraans will evaluate 

the flow conchhorn to determmc whch measurement method IS approjmate. Basui on tlow 
Oondmons, elther the Pnce AA meter or the pygmy meter will be selected to perform a velocity- 

area measurement 

At each measurement pomt (or W o n )  across the stream croa -on, depth IS measured pnor 

to measurement of vcloaty. Place the wa&g rod about 05 feet downstrerm h m  the tagline to 

prevent contact d the current meter when the meter IS lawered into mtefufMg m o a  Place 

the w a d q  rod L I ~  the stream so the base plate rests on the streambed. The depth of water IS read 

from the graduated m u  rod. The mam rod IS paduatcd into 01-foot increments These 
rncrcmcnts are m&catd by a s q l e  score m the metat Half-foot rncrcments arc marked by two 
scores m tbt mctaI, pad each foot IS marked by threc scores m the m d  A vernier scale on the 

upper handle of the rod corresponds to 0 1-foot mcrements, and has 1 through 9 m rased numbers 

(401 I-p1091~)(SW4Rw~)(02/~/92) I 
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next to rased marks A &dm& adjustable rod, known as the settrag rod, to duch the meter IS 

attached, has srngle scored marks h c h  are rligned wth dues on the vernier d e  

In brga vtloaty arcas, it IS recommended that depth be read as the value between depth on the 

upstream mde of the rod and depth on the dawnstrtam slde of the rod Depth IS measured to the 

nearest 0 02 foot Tius depth IS used to set the vert~cal locatron of the current meter 

The settmg rod IS then adjusted downward so that the scored mark of the sew rod which 

corresponds to the range of depth m feet (e g., d depth - 0 46, range 10 feet = 0, or d depth = 

172, range m feet = I) IS ahgned wth the stream depth d u e  transposed to the ernier scale This 
automatically posihons the meter for use m the 06 method as the meter I then sur-tenths of the 
total depth from the surface of the water 

For usmg the two-pomt method of veloaty measurement, the depth of water is dwided by 2 This 
value IS set so that the meter will be at the 0.8dcpth posmon from the water surface. The depth 

of water IS then mulhplred by 2, and ths value IS set The meter wdl then be at the 0.2-depth 

p h o n  measured down from the water surfact Thcse two positrons represent the convcnuonal 

432- and 0 8-deptb p t ~ o n s  If depths are less than 030 fw the 05 method may be used. The 

abservahon deptb recorded d then be OS of the total depth. 

I 

5353 to be Foi I owed lo Mqswinn If water quallty or scdlments are sampled m 
conjuncbon mth k h a r g e  measurement, samples wdl be collcdcd pnor to mahag ctschargc 

measurements The followmg steps are to be followed m dwhargc measurement 

0 Evaluate the measurement locabon Chose a locatron where flow IS least 

turbulent If the prcscn'bed locauon IS m a stream reach wrth hghly turbulent flow 

conditions, try to select a location mmcd~ately upstream or downstream from the 

j~~cscribcd locahon Flow should be vlsible from bank to bank. Eddres and slack 

(401 1 -9400loos4o~(SW4REV2)(02/27/92) 
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water must not be present Neither the typc AA meter mr the pygmy meter w d  

be used for mtaSuMg v c l d e s  dower than 0.1 fps unless absolutely naxsary. 

8 Remove aquatrc vcgctatron, ice, or other minor flow hpeduntnts whcn rucb 

moddicahons arc made, CxCtQst great care to awnd unwxwuy movement of 

h e n t s  or the splashrng of b e n t s  or water onto field personneL Allow flow 

to stabdm before the current meter measurement b e p  

0 Posihon a tape about 1 foot above the surface of the water. Secure the tape so 

that it r e m u  taut and perpenckcular to the channel 

0 Select a starttng pomt at either the left bank (left edge of water, LEW) or the 

nght bank (nght edge of water, REW) LEW and REW are dctununed when 
faang downstream Record LEW and REW m the manner shown m Figure SW 4- 

3 on the Discharge Measurement Notes (Figure SW 4-4). 

0 Note the Ctstance m feet, and the stream &-on, that ths cross w o n  kw from 

the prescribed locabon For example, the note may read 2 5  Feet downstream' or 

15 feet upstream " 

0 Measure the width of the stream, m feet After stlectrng the h c e  AA or pygmy 

meter (see Table SW 4-Z), follow pdtlraw m Subsecbon 5.12.1 to select the 

number of subsections m whch to measure veloaty attemptmg to measure no 

more than 5% of total now m any one -on, rf possiblt 

0 After detcrrmnrng the dstance desired bctwten mcasunng points, oommonly 

referred to as scctrons, measurement can bcp.  Record the tune and bank at 

(4011 p4o-ol00-940)(SW4REV.?)(02/~/92) 
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t CURRENT-METER MEASUREMENT I Prepared by MAS 

Job No 4011 I COMPUTATION NOTES OF A 

I (401 I 940 01 42 940) Date- 03/01/92 FIGURE SW 4-3 1 
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Job No 4011 DISCHARGE MEASUREMENT NOTES SOURCE 
GEOLOGICAL SURVEY 
WATER-SUPPLY Prepared by 

PAPER 1401 1 -940-0143-9401 2175, 1982 } d l  FIGURE SW.4-4 
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which measurement starts on the CLSlrarge measurement notcs as "REW Start 

C", usrng REW or LEW depcndmguponwhcther startugat thenght or the 
kfi edge of the water 

0 Note the dstance to the b t p m g  edge of water from the mhal point The mtial 

point IS an arbitrary pomt on the tape, preferably zro, which lies on the shoreside 
of the stream All stabon locabons arc rccordcd as dutanccs from the mtd 

P-t. 

Proceed to the first stabon beyond the edge of water Record the dastance from 

the uutd pomt on the drscharge measurement nota Place the wadmg rod mto 

the stream so the base prate rests on the stream bed. 

b I Stand downstream of the taglu~e or tape and face ups&ream. Do not stand behind 
or close to the meter Rarse the current meter on the wadmg rod so that ~t IS well 

above the surface of the water 

0 Measure stream depth at the measurement polnt as md~cated on the wadmg rod. 

feet). 

Record the stream depth to tbc narcs! 002 foot (for example 032 fcct or 134 

0 Lower the meter to the r q u e d  depth and recotd the obsemat~oa depth. The 
observabon depth as a fra-on of total depth is 0.6,02,0.8 or OCCllS1011811y 05. 

0 The technraan d stand m a postboa that least pflects the veloaty of the water 

pasung the m t  meter That p h o n  IS usually obtatned by facing upstream 
wth the arm M y  extended The techtlcaan will stand at about a 45degrte angle 

downstream from the w a d q  rod. The wadmg rod 1s held m a vtrt~cal p u o n  

(401 1 9404lW4UO)(SW4REV+)(02/27/92) 
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I wth the meter parallel to the dwecUon of flow Awmd standmg m the water when 

possble 

start the &tal counter After 40 LtcoII;Is, stop the m e r  ~ o t e  that the 

counter reports vcloaty. 

0 If using the headset rather than the *tal counter, start the stopwatch on the first 

&ck and b c p  counmg &cks The first &ck taunted after Starting the stopwatch 

IS counted as one 

0 After at least 40 seconds have passed, stop the stopwatch on a &ck. Record the 
number of seconds and the number of rmlubons (&&) on the same kne of the 

notes as the rwxded depth 

Deterrmne veloaty as a function of elapsed m e  and number d revolutions from 

the velouty chart Record vcloaty m the appropnate column. If the flow meter 

is not bed up pardel to the flow, the m e  of the angle that the flow h a o n  

Lt -from parallel is m& to coned vtloaty values 'I&s is dcmc by the f o m  

- Hold up a copy of the notes 
+ 

- h e  up the dot (shown tll the coslllt of the angle column of the notes) 

ulth the number on the tape that d e q m ~ ~ ~  the measurement pornt of 

the aoas-sectioa 
Rotate the note by p w o t q  at the dot untd the cdge of the note LS wed 

I 
- 

wth the flow Fmd the number along the notes penmeter that knes up 
mth the tape T ~ I S  1s the come of the angle Record thrs value for the 

station 
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0 P r d  to the next station 

statran. Repeat measurements of depth and veloaty. Continue in this manner 
amss the stream 

Record the dtstaace from the i d a l  point to the 

e After m r d q  the dstance measurement at the last &&on, record the tune at 

whch the endmg edge of water IS reached (e& LEW [or REW] FINISH 1330) 

0 Note Veloaty and depth at the edge of water as zero 

e Evaluate and record the follomg: Flow charactemhcs, weather ccmd~bons, air 

temperature, water temperature, obscrvtr(s), type of meter, and remarks 

e I If less than 20 subseczlons have been used for the measurement, repeat the 

measurement steps Begin from the opposlte bank from whwe the previous 
measurement began 

53.6 Discharge cplculntions 

using a dcuiator as needed, calculate discharge on the *ge notes as follows. 

0 Use the dstancw from lruttal pomt to compute wdth for each su-on. The 
first wdth IS computed by subtracttng the first dstanct (edge of water) from the 

sccond tistance, and dnndtng th quanhty by two The second wdtb will be the 

chfference between the thvd Ctstancc and the first distance, dmdcd by two For 
each subsequent wdth, subtract the prevlous stabon dstanct from the followrng 

stabon dstance, and &de th quanhty by two The final wrdth IS caIcuMed as 

the ddference between the fnal dstance and the second-to-the-last htance, 

(401 1 PrWlaO-Pr0)(sW4REv2)(02/~/92) 
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dmded by two Sum the wdth column and check to be sure that the calculated 

width q& the chstancebctwewr the REW and LMV. 

0 Multrply the width by the depth for each stabon to & d e  the area of cach 

subsecbon Sum the areas to determrne total area. 

e If the angle between the flow and the meter onentabon is not 90 degrees, correct 

angIe 

the measured vcloaty rea- by mulaplying the vdocity by the come of the 

Mul~ply the veloaty by the area for each station to obtam the ckschatgt for each 

s u h o n  - 

e Sum the dscharges for each subsecbon to d e t e m e  total drscharge and rebrd 

the value 

If two sets of ddmrge measurements begumng at opposte banks were taken, 

repeat the drscharge Ulculatrons for the ScoOILd set of date Average the total 

dlschargts for the two measurements Rccord the average value and report It for 

input into the database 

53 C O N T R O L S T R U ~  

control structures such as weus and flumes CB~J be used to deterrmnc ducbarp Thtst structures 

have rtgular dunens~ons that allow for a coaslstent relatioashlp bmvcen water level aad W g e  

Five Parshall flumes arc LO operabod condlbon at RFP, and more are to be installed. T ~ I S  seaon 

d c s c r i i  use of Parshall flumes to measure dtschargc With the Wception of small v-notch wevs 

LO pipes LO and near the sewage treatment plant, no wem are known to be in opcrabon at RF?, 

(401 J.44PolooiPco)(SW4IUZV.2)(02/27/92) 
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therefore, t h ~ ~  &on prowdes general gwdehcs for the usc of weirs LLI measmag dLscharges 
Should weus be installed at RFP, addenda to ths SOP will be prepared to desaibe the use of the 

s@c type of WCU III ctschargc measurement 

53.1 Introduction 

53.1.1 Weirs. Weus are classdied under the general categories of (1) broad crested, or (2) sharp crested 

D~scharge over a broad-crested WCK takes the form. 
Q = cL”12, 

where Q IS the dwharge, L IS the crest length, and H is the depth of water over the crest of the 

weu Values for the coeffiacnt C arc g m n  III hydrallllc handbooks, Whik the exponent for H Med 

here IS appllcable to many wens, hydrauhc handbooks should be consulted to find the correct 

exponent for the WCK bcmg used 

Sharp crested wtlfs arc constructed m a var~ety of shapes, but the most common are V-not4 

rectangular, and Cqdlem 

53.12 m. A calibfaced constndion placcd III a stream channel changes rhe led of the 
water III or near the constnmon Flumes are constructed so that a rcstncbon III the channel causcs 

the water to accelerate, producing a arrrcspondq change (drop) in the wata levet 

When the physrcal dunenslons of the flume constnctton arc known, discharge through the 
constncbon may be determlned from measurement of depth Refer to Subsed~on 5 1 3  62 for a 

dtsarptJon of ckscbarge measurement for Parshail flumes. 

Typical flumes 4msist of three scctaons 

0 A converpg W o n  to adcrate  the approaching flow. 

(401 1-proOl~)(SW4REVw2)(02/?7/92) 
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53.2 

532.1 

5332 

0 A throat d o n ,  whose width IS used to dwgnatc flume &e. 

A dtvupgscctwn, dwrgned to ensure that the kl downstream k lower than 0 

the Imt in the co~~vergmg w o n  

The stage of a stream I the he@ of the water surface above an cstablshcd devation. Stage IS 

usually expressed ID feet. The Parshall flume consists of a converging &on with a lcvel floor, a 

throat scct~on mth a downward sloping floor, and a &verging scctIon with an upward sloping floor 

(see Fme SW 4-5). The pmapal feature ofthe Parshall flume (developed by R. P W  in 1922) 
IS an approach reach haw convergq stdewah and a level floor, the downstream end of which 

is a cntical depth cross -on The pmary stage measurement IS made in the approach reach at 

some standard dstance upstream from the cntrcal-depth cross scct~oa 

The flumes are dcslgnatcd by the width (w) of the throat Flumcs having throat wdh from 3 

mches (ID ) to 8 feet (ft) have a rounded entrance whose floor slope IS 25 percent Smaller and 

larger flumes do not have that feature 

Weirs For war formulas to gave accurate values of discharge, the upstream face of the 

be vert~cal and at qht a q k  to the channel, and the crest ofthe WWT must be 

honwntal. In addIt104 atmosphenc pressure should be marntPlnrA under the nappe, and the 

approach channel should be s t r m  and unobstruded The head, h, should be measured far 

enough upstream from the weir to avoid the affect of curvature of the water surface near the werr 

Flumq Ideally, flow rate througb a flume may be determined by measurements at a 

smgle porn some drstance downstream from the &et and ebwt the throat 



DISCHARGE MEASUREMENT 

E 

1 

EG&G ROCKY FIATS PLANT Manual. 5-2lOOO-OPS 
EMD MANUAL OPERATION SOP Procedure No.: SW.4, Rev 2 

Page. 31 of 36 
Effective Date: March 1,1992 

Category 2 Organiutron Environmental Management 

1 - P 
hA 

1 Zero dotum, 

N d e  Three-inch lo eight-fool flumes hove ,/ rounded opproath wmgwol ls  
N d e  Three-inch lo eight-fool flumes hove ,/ rounded opproath wmgwol ls  

I 

7- 
K 

FROM. U STPA ENWRING SuepoRT B R A "  SANDARD OPERATWG 
PROCEDURES AND QUALITY ASSURANCE MANUAL 

CONFIGURATION AND DESCRIPTIVE 
NOMENCLATURE FOR PARSHALL FLUMES 

'4011-940-0144-940)(F1~SW4 9 Date 03/01/92 FIGURE SW.4-5 
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EMD MANUAL OPERATION SOP 

533 Equipment 

The followrng qwpment wdl be needed 

Current meter 

0 Carpenter’s level 

0 Frammg square 

0 Measuring tapes 
Staff gauge 

53.4 Maintenance and Calibration Procedures 

534.1 Weirs. AU weirs wdl be inspected to determine that they promde a d o r m  duent flow 

dutnbubon and that they are placed squarely across the channel Common of the crest of a sharp- 

edgtd wew or damage by floatmg dcbns may alter the WCK coeffiaent. If a broad-aested ww IS 

to be used for measurement purposes, Its shape must conform to one for h c h  d a e n t s  have 
been estabhshcd by ttstmg The quabons and tables found m hydrauhcs references that are used 
t~ compute &e flew over weus apply only to t r e e - h  contbtmns whcn tht water Iewl 

downstream from a wer mes above the level of the u!cu crest, the wur crest IS said to be 

submerged Formulas have been developed for flow over submerged weirs, but under such 
conbons accurate flow measurement IS not possiik because surface drsturbancw downstream 

from the war make ~t ddlicult to measure the depth of submergence. 

53.42 puma. All flumes wdl be lnspeacd to dcteme that entrance con&ons provide a d o r m  
duent flow dstriiubon, the converging throat seaon IS led,  and that the throat sccb~n waUs are 

vemcal The flume wdl be closely cxammcd to deterne that rt discharIpqg freely. Any 

problems observed dunng the mspcaon will be noted and reported to the field manager 

(4011 P409100-94Q)(SW4REV2)(02/27/92) 
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535 

535.1 

5352 

Qverviey. In accordance wth SW 1, Surface Water Data ColltaiOn ACtiVitiy the field aew will 

dcterrmat possible flow concl~t~ons based on past actides at the slte before going to the field data 

ate Upon amval at the ate, the tcchmcians tlvlll evaluate the flow cond&ons to Ircrrfy the 

appropnate method for flow measurement If the flow conhorn meet those outlined m Subsedion 
5 13.2, then the t&aans wdl observe and use judgment III appranmahng the flow volume and 
wd perform a measurement b a d  on use of the control structure 

Skm to k Followed in Mcasu rinn Disc h a m  

Remove any matenal that may have accumulated 1~ the flume or on the 

wer 

If the stahon d u d e s  a chart recorder, rnspect the strip chart on the 

rccorder to venfy that it IS opera- 

Note any deterioratmn of the staoon, report these GOE&~NMU to the field 
manager at the conduslon of dady data collcchon adnntics 

I Measure and record the throat wdth to the nearest 1/10 of an mch. 

Use the staff gage to measure and rtcord the gage heqht to the nearest 0 02 foot 

Calculate dscharge as described LU Subsecboa 5.13 6 

Rccord the calculated dtscharge and the tune and date of the ate Mslt. 
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53.6 Disc6prgecpIculrrtions 

53.6.1 m. Equat~ons are d e d  for w e s  of speafic geometry h c h  relate rtrrtrc head to dwhargc 

Wars are generally classi6ed mto two general categories. (1) broad crested, and (2) shup crested. 

A set of wcu tables IS ~ltcessivy for caIculatrng 5 0 ~ s  The wwf tables are specific to the type of 

welr If w c s  are estabkhed at RFP, tables spcafic to the weus will become an addendum to tlus 

SOP 

53.62 Flumq. A set of 5ume tables IS nuxssaxy for calculatq flows The flume tables are speak to 

the type of 5ume If 5umes other than Parshall 5umes arc tnstallcd at RFP, tables sf lc  to the 

flumes wdl become an addendum to thts SOP For Parshall Flumes refer to Tabk SW 4-3, Free- 
Flow Dlschargt-ParW Flume, & Based on the gage height (head, H, UI feet) and the throat 

width of the 5ume (SKC of flume, W), the ducharge IS read directly liom Table SW 4-3. 

Note that approxrmatc values of dscharge for heads other than those shown may bc found by &td 
mterpolabon m the table 

6.0 QUALITY ASSURANCE/QUALITY CONTROL 

QuaI~ty assurance (QA) and quahty control (QC) actmbes will be accompkshed rccord~ng to 

apptcable project p h  as well as quahty rcquvements m ths SOP 

7.0 DOCUMEN"A"I0N 

Infombon rqulrcd by tfus SOP wdl be documented on the ckscharge measurement notes shown 

ID F m e  SW 4-4 Thcse notcs can be found m thc Surface Water Data COlIedion Form (Form 

SW IA) The form is found m SW l, Surface Water Data colleaion Act~tics. Data rquircd by 



DISCHARGE MEASUREMENT 

EG&G ROCKY FLATS PLANT Manual: 5-2 1 000-OPS 
EMD MANUAL OPERATION SOP Procedure No.: SW.4, Rev. 2 

Page: 35 of 36 
Effective D8te: March 1,1992 

C8tegOrly 2 Organiution: Environmental Management 

t b ~ ~  SOP rncludts flow measurement devlae caiiirabon domabon and field flow measurement 

data 



DISCHARGE MEASUREMENT 

?w - - 
406 
644 

1236 

IPS9 
2366 
2800 
3262 
37 50 
lZd2 ' 
4799 
5359 
5942 
6S48 

1&24 
U94 
9444. 
98.94 

10620 
113lO 
1218 

923 

1582 

71 75 

EG&G ROCKY FLATS PLANT Manual. 5-2lOOO-OPS 
EMD MANIJAL OPERATION SOP Procedure No: SW.4, Rev 2 

Page* 36 of 36 
Effective Date: March 1, 1992 

Category 2 Organiution: Environmental Management 

w - - 
462 
134 

1408 

22.36 
2102 
3200 
37 30 
4289 
*I 78 
UP5 
6140 
68 IO 
7501 

8916 
9748 

445.4 
11360 
l22.00 
13070 
I3950 

iasi 
law 

a229 

Table SW.4-3 
Free Flow Discharge - Parshall Flume, cfs 

I 

I 3  
14 
I 5  
16 
17 
1 9  
1 9  
1 0  
21 
2.2 
23 
24 
25 

I I I I I I I 

NOTE Approximate values of flow for heads other than those shown may be found by 
direct interpolation in the table 

From Groundwater and Wells, Second Edition, 1986 

(4011 940-0146 94O)(TblSW4 3) 
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4.1 

PURPOSE AND SCOPE 

“Ius SOP descdxs procedures that will be used at the Rocky Flats Plant (RFP) to d e e t  bed 
material samples from streams, &tchcs, ponds, and samples of water d e p t c d  m a t d  m dry 
areas that meet acceptable standards of amraq ,  precruon, oomparabihty, representatrveness, and 

completeness 

I 

The methods defined m tlus SOP arc rnappnate  for duncnt o o ~ ~ o n  when water lev& 
approach or overtop stream banks The methods contamed herem assume that field personnel can 

safely wade a stream, sample &om the short of a stream, sample from the shore of a pond, or 

maneuver a small boat LD a pond Dunng sedunent samphg operations, the proper personal 
protectwe eqmpmcnt (PPE) d be worn, as descrnbed 111 the Health and Safety Plan (HSP) 

RESP~NSIBILITIES AND QUALIFJCATIONS 

Personnel samphng scdments wdl be geologists, hydrologtsts, engmccrs, or field tcchxuaans wth 

an appropnate amount of appkcable field urpcnence or on-the-job trainq under supervision of 

another qualJfied person 
-* 

- -4% REFERENCES 
- 

SOURCE REFERENCE!S 

The followmg IS a hst of references renewed pnor to the w n t q  of tlus procedure 

r t B r - d a r d h  EPA 

Reeon IV Envuonmental Services Divtslon ApnI 1986 
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wonm-talth DY&G DOE Order 5400 1 November 1988 

for and- I n v j  Intenm 

FinaL U S Enwonmental Protedion Agency October 1988 

Guy, Harold P 9 
Survey Book 3 Appllcat~ons of Hydrauha, Chapter Cl, " F l d  Sdment  Concepts" US ~ 

Government Pnntmg Office, Wasiungton, D C. 1978 

Guy, Harold P and Vernon W Norman m e s  of Water-ResQUrcts In v- of & 
-es G W  Survey Book 3 Apphcat~ons of Hydrauhcs, Chapter C2, "Ficld Methods 

for Measurement of Fluwal Sedment " U S  Government Pnntmg Office, Washugton, D C 1976 

U.S Department of 
the Interior Office of Water Data Coordmauon GmIogd Survey l977 

w s  of Water-Resources Inw- ions of the Umted Book5 
Laboratory Analyss, Chapter C1, 'Laboratory Theory and Methods for Sedunent Analyss " US 
Government Pnntmg Office, Washington, D C 1973 

I 

4, DOE/EH-0053 Appcndrcts E, F, G, H, I, J, and K. US 
Department of Energy Office of Enwonmental Au&t Waslungton D C. A~~gust 1987 I 

4.2 INTERNAL REFERENCES 

Related SOPS cross-referenced by ths SOP are as follows 

0 SOP F03, General Equipment Deamtarmnahon 
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0 SOP FO 6, Handl~ng of Personal Prottctrvc Equtpmcnt 

SOP F0.7, H a n W  of Deumtanunatmn Water and Wash Water 

SOP FO 9, Handling of Resldual Samples 

e 

0 

0 SOP F010, Rc&wng, Labehag, and Handltsg Enwonmental Matenals 

SOP FO 13, Contameturn& Prwtrvurg, Handlurg, and Shrppmg of Soil and Water 

Samples 

SOP SW 1, Surface Water Data Collcchon Act~tIes 

Containers 
0 

5.0 METHODS 
I 

5.1 INTRODUcIlON 

The samplmg methods dcscnbed m thrs SOP are used to collect bed m a t e d  samples for the 

chemcal a n a l p  of contam.Luants whch may be contained mtiun the upper layers of the streambeds 
or adsored onto the surface of streambed materials on the Rocky Rats Plant (RFP) property. The 
uppermost &ents ln ponds may also be collected by methods CLrmSsed m tlus SOP for suudar 

chemcal analyses 

Scdments range m slze from cobbles and boulders to fine silt Table SW 6-1 shwvs a bst of the 

common scale of partrde sues for subments and serves as a reference for field personnel to 

understand the terms used in dwcnbmg sedimeots m thrs SOP 

The field ttchDluans wrll evaluate the 611c based on condmons and parhcle azes and wdl record Ute 

condmons and part& 51zes m the field losboolr or on the sedtment Sample Collmon Form 
lndudcd m tlus document Tius wdl be performed pnor to sample 00lltCtiOn. (see Table SW 6-1) 
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TABLE SW.6-1 

RECOMMENDED SCALE OF SIZES BY CWSSES FOR SEDIMENT ANALYSIS 

Class Name Metric Unxts E a g U  units (feet) 

Boulders 
Large cobbles 
Small cobbles 

Very coarse gravel 
Coarse gravel 
Mehum gravel 
Erne gravel 
Very tine gravel 

Vay coarse sand 
Coarse sand 
Med~um sand 
Fine sand 
Very h e  sand 

coarse silt 
Medzum sdt 
Fine dt 
Very fine sdt 

Coarse clay 
Me&um clay 
Fine clay 
Very fine clay 

(mdheters) 

> B O  
2560-1280 
1280-640 

640 - 320 
320 - 160 
160-80 
80-40 
4 0  - 20 

20-10 
10-050 
05 - 025 
0.25- om 
0 125 - 0.062 
0062-0031 
0031 - 0016 
0016 - 000s 
0008 - 0.004 
0004-0oou) 
o m  -00010 
00010 - 00005 
00005 - Oooo2A 

(rmaometers) 

mo - loo00 
1mo-5000  
5000-mo 
m o - l 2 5 0  
1250- 62.0 

620 - 310 
310 - 16.0 
160 - 80 
80 - 40 

4 0 - 2 0  
20-10 
10 - 05 
05-024 

> O M  
0.840 - 0420 
0420 - 0210 

0.210 - 0.105 
0105 - 00525 
0.0525 - 00262 
00262 -00131 
00131 - 000656 

0.00656 - 000328 
000328-000164 
000164 - 0000820 
0.000820 - o.oow1o 
oooo41o - 0000205 
0 000#)5 - 0.000103 
0000103-0oooO512 
O.ooOo512 - 0 oooM56 
0.aoQBwi - oooool28 
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5.2 EQUIPMENT 

The followq qupment items may be used for bed matenal samphg operabons 

Dtcontmmahon equpment 

Boat 

Dredge, core sampler, or sludge sampler 

Sampler core tubes composed of stamless steel, Tefloe, or other chemically mert 

mattnal 

Sample core h e r  caps 
Stamless stccl, Tetlon*-coattd or glass scoop or spoon 
Teflon. tape 

Extenson rods and COMCC~III~ clamps 

Muang P a  
sieve 

Sample contamers 

Sample transportation coolers 

1u -kA FOR SELECITON OF SAMPLING METHODS AND EQUIPMENT 

The sclec%on of &ent samplq dew= and methods for tbti use are dependent on the 

0 b j t ~ t . 1 ~ ~ ~  of the samphng study and other factors Bed maten& are being collected for the 

purpost of dctermmng the presence, coacentraboas, and rtstribution of coptpminants assoaated 

wth thwe m a t e d  at the RFP Compte samples urlll be collected to meet these ob~tdrves In 
add~bon, informauon regardxng the lughest expeaed conccntrabons of some mntamurants, 

specifically valatrle orgmc compounds (VOCs), is desvcd 
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The phymd charactenstlcs of the sebment ate to be sampled are mportant factors in the selectton 
of samphg devlcw and methods T h e  charactenstus d u d e  

0 Gram sue of bed mat& 
0 Presence of water 

0 of water body 

0 Accessibility to samplmg locabon 
Presence of orgacuc material, roclrs, or debns 

Sdts and clays generally possess the w e s t  ancentrauons of contaminants Therefore, areas of 

the finest gramcd bents wdl be ylsually idenhficd and used for the colledron of VOCs. A a r e  

or sludge sampler d be used for VOC d & o n  when water ~6 present to help prevent 

&turban= of the samples Check valves in these devices prevent washout dunng recovery When 
collectq VOCs m dry sedments, an attempt should be made to use a core sampler, hawever, a 

stamless steel scoop may be used 

When fine wed matenals are underlam by coarse matcnals, penetration of undcrIying sebments 

by corers or shdge samplers may be prevented If tha field condiuon cxsts, the sludge sampler, 

wxth its butterfly valve segment removed, may be inserted mto the bed matenals at an angle Tby 

method wdl retam water wb& avcrks the bed m a t e d  

When allcctmg ampoate samples of stream bed mate& collection of sub-samples (akquots) 

wdl be performed at pomts along uoss-scdron~ of streams More than one cross-seaon may be 
used to provlde suffiaent sample m a t e d  Samplers should mow aLghtly upstream to collect 
addrtlonal ahquots along cross-&ons to avoid impadtng sample qualxty Stainless steel bco6ps, 

a r e  or sludge samplers should be used for thrs purpose However, B pcnetrahm of dunents s 

mat possilblc, a dredge (dam-shell) sampler may be used If data objtctms r q w e  that only the 

... 
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uppermost sedunents be sampltd, core samples may be partmlly taken at one pomt The remainder 
of the composttt may be taken at subsequent pornts along the C~OSS-SCC~OR 

When collcctmg c o m p t e  samples of pond bed m a t e d ,  the p r e f d  Mmpkng strategy IS to 

collect several ahquots from either randomly selected pomts or systemat~c grids at a s a m p l q  

locabon If sample points are randomly stlectul, they maybe located ncar the center of the pond. 
If the locatlon cannot be sampled wthout reQUurng the sampler to wade mto the pond, the ate 

should be sampled fiom a boat or wltb a dredge sampler Enclpyons to the sampltng devices may 

be reqwed 

Orgaruc matenal, rocks, or debru may be present UI colleded samples. These materials should be 
removed by sicmag samples with a large screen sreve. Care should be taken m the sclccbon of 
stream cross-secboas and pond sampling gnds to avoid collecbon of these matemils 

5 4 SAMPLING PROCEDURES 

Pnor to samphg, lruhate field notes regardmg ate condmons, sample team personael, ate 

identdicahon, date, and sample identtficatron. These ltuns wdl be recorded on the S+mcnt samplt 
Collmon Form found 111 Sccbon 8 0, Documentabon. 

5 4.1 Genval Sompling Procedures 

Typical steps to be followed 1z1 collcctmg any sediments are 

1 Select the appropnatc samplrng method and quipment to be used 

2 Dccontarmnate all saxuplag qluprnent 

(401 1 ~ 1 0 1 - p r o ) ( s w e w ~ ) ( 0 2 / ~ / 9 2 )  
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3 Place all samplmg equipment on plast~c shcctiog ntar the sampling location. 

4a The core sampler or the sludge sampkr will be used to collect the top 2 

mchcs of bed materials €or VOC analysis. To collect a VOC sample, push 

the tapered end of the core sampler into the bed m a t e d  Th can be 
faaktatcd by droppmg the top wqht  onto the sampler shaft, if usmg a 
pston-type sampler The sampler should be pushed in far enough to fill 
the 2-mch core h e r  Enclose the sample m the corer, per manufadurcr’s 

instruct~ons, and retract the corer from the scdhents Remove the core 

h e r  and sed as foUows 

0 Place Teflon. tape over the ends of the tube 
Place her caps securely over the Ttflon. tap 0 

4b NOD-slevd samples for gram size aaalysis wJ1 be taken with a core 
sampler or a sludge sampler Thc method is the same as for VOC 

samples, however a full 6-mch core will be collected. Three 2-mch a r t  

hDcrs 4 be used T h  sample WJU be collected d u d y  adjacent to the 

VOC sample locatron, m wualiy stmllsr materials. Core will be sealed as 

d e s c r i i  LO 4a 

4c. Composite samples for the rcmammg aaalytcs dwcribed in the prqed 

work plan vdl be collected and placed in a mixing pan. Refer to specific 

procedures found later m t h ~ ~  scct~on for composite sample collection 

methods 
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5. Pracecd to the samplmg qupment locahon and then sleve the sample found m 
the mrxlng pan as d c s c r i i  m S M o n  5.4 4, S~evmg. 

6 Mu the sample as dwcn’btd 10 Subsccbon 5 45, Mmng 

7 Fill sample contamers for the remamug d y t e s  If kqmd IS present, attempt to 

mamtm the proporbon of sohd to water that tlll5ts m the mnkure f i e  fillvrcr the 

sample contamers, as drscussed m Substctron 5 45, M m n g  

a As each contamer IS fiJled, carefully wpe the upper edges of the contamer anth a 

paper towel so that sedments are removed from the threads and mouth of the JZU 

Thts 1s done to ensure that a tqht seal uasts after the container IS closed 

9 After all sample contamers have been filled, place the  rem^ sedrment samples 

in a enwonmental contamer 

10 Decontamrnate the sample contamers by 

1oa R m s q  the ourslde of the contamers mth distrlled water - -  

lob Dqmg the outslde of the contamers d a paper towel 

11 Store all sample contamers on ICC in coolers for transprtat~on. 

12 Complete rccords of sample collection as d w c n i  in SOP SW l, Surface Water 

Data Mecbon Achwt.~cs 
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l3. Decontamrnate qrupment as dcscrii m SOP FO3, General Eqrupment 

Dcamtambtion 
- -  - 

14 Perform personal dccontamidon as required by the HSP 

Refer to Subscct~on 53, Cntena for Selectton of Samplmg Methods and Ekppment for mstru&on 

regardmg stream bed mated samplmg. 

I 3 
VOC and non-sleved, gram slzt andysls samples wdl be colltcted and scald as dcscnbcd rn 
Subsemon 5 4 1, General Samphg Procedures 

The p r d u r e  for mkctmg streambed m a t e d  for other types of lnatysts usmg sarnplmg dcvlccs 

descllbed m Subscct~on 53, IS as follows 

1 After deterrmrung the sampling point or pomts m the stream, ather wa& to the 

tamp+ pomt or plate &e proper number of cxtens~ons on tbt sampler to reach 

($z proper point JII the stream 

2 If mdq, be sure to hold the sampling devlce upstream from yourself (faang lnto 

the oncorrrmg current) 

3 Slowly lower the samplrng dtvlcc to the stream bottom 
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4 After the samplrng d e w s  reaches the bottom of the strcam, penetrate bed 
materials with the sampbg device, and follow the manufachuer‘s instructions for 

mclovng the sample UI tbe device 

5 Slowly r w  the samplmg devlcc 

6 Empty the contents of the sampllng devlcc mto the rmxlng pan. If more than one 
pomt is bemg sampled rn order to obtarn several Aquots to product a compte 
sample, proceed to the next sampllng pomt and collect addmonal samples, as 

dcscnbed m Steps (3) through (5). When pracbcal, rkquots coxnprbg a p e n  

composte should bc approxrarately equal volume A baker or s d a r  &wct may 

be used to measure the ahquots before they are placed UI the mmng pan. T ~ I S  

P done to avoid biasing the sample m favor of any gnd pow 

7. Repeat Steps (3) through (6) until suffiaent bed materials, as reqwed by the 

project work p L q  have been wllcctcd. 

8 If s l e q  IS requued, slew the mate& as described in Subsection 5.4 4, Sieving. 
L 

9 hfn the sample raatcnal Use the mwong procGdurc described UI Subsedion 5 45, - 
10 Begin f i h g  sample coatataers for the remammg analytcs dtscn”btd in the project 

work plaa 

11 As each contamer IS filled, carefully unpe the upper edges of the contamer with a 

w r  towel so that sedimenb are removed from the threads and mouth of the jar 

Thts IS done to ensure that a bght 4 t)c~sts after the container IS dosed 
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Attempt to marntnrn the proportaon of water to solids that uc~sts in the miang paa 

wbile f i lhg  contamcrs, as ducuscd m Substctton 545* MuMg. 

12 M e r  all sample contamers have been filled, place the rcmaiaing sadiment samples 

m a enwonmental contamer 

33 Deoontarmnate the sample contamers by 

S a  

l3b 

the outside of the contamers wth ht~IIcd water 

Dryrng the outside of the contamers wth a paper towel. 

14 Store all sample contamers on ice in coders for transportamn 

Is Complete records of sample collccbon as dcscr i i  in SOP SW.l, Surface Water 

Data CblImon Acttvlttes 

16. Decontarmnate qruprnent as dcscnbcd m SOP F03, General Equpment 

Decontammabon 
4 

I7. Perform personal dccontammabon as rquircd by the HSP. 

5.43 Sample Collection Using a Dredge, Core Sampler, or Sludge Wpkr La 8 Pond 

Two approaches for c0Ilect.q bed materials are prmdcd m Subsectiars 5 43 1 and 5 4 3 2  One 

approach IS to attach a sampkng dew= to an udeaslol! rod or cable, and to use this device wlde 

standing on the shore of the pond to collect I sample or rnultqle samples far compogbng of bed 
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mated from the bottom of the pond. Thrs approach will be used when the dimensions of the 

pond do not ucted approdmately 30 feet in dcameter or 3 feet in depth. 

If the pond drmensons wcecd these mcasmmentq then the second mapiing approa4 namely 
sampllng from a boat, as d e s c r i i  in Substcclon 5.432, wiU be employed. The field crcw wdl row 
to the sample collmon pomt or points m the pond and allax a sample of bed matenal III a 

dredge, a r e  sampler, or sludge sampler, as deterrmncd m Subsetaon 53, Cntena for Selection of 

Sampllng Methods and Eqlupment 

5.43.1 Sediment SaeapliBgFrom tbe Sbon of the Ppad 

Ponds w~th dunenslons not wrceedmg approximately 30 feet m &meter and 3 feet m depth wdl be 

sampled from the shore The steps to be followed m obtammg bed matcnal samples from these 

ponds are s d a r  to samplutg a stream from the shore of the stream Refer to S W o n  5.4 1 for 

pdance III general procbdural steps to be followed m oollixtaon of bed m a t e d  samples from the 
shore of a pond. Refer to Subsemon 53, Cntena for Selection of Samplq Methods and 

Equpment, for furtber mstru&on m collcctmg samples 

An i m p a n t  ddncuon betwten stream samphng and pond sampling is that in the case of 

simptng from a pond, due to the stagnant flow &ons LB ponds, sampling pwsoMel must not 

wade lnto the pond m order to obtm samples, because wadmg could agitate the bottom sedrments 

and mterfere wth the alltctron of useful samples 

(4011440.0101 440)(sw6REv2)(02/26/92) 
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5.433 &di ment From a Boat 

Refer to Subscct~on 53 for rnstruciion IU the selechon of ~mplrng methods and quipment. 

Ponds mth dunenslons IU excess of appronmately 30 feet in diameter and 3 feet m depth wiU be 
sampled from a boat The steps to be followed IU obtaratng bed rnatenal samples from these types 

of ponds IS as follows 

1 Dccontammate the boat, anchor, and all samplurg qupment IU acC0rd;uLce wth 

the procedures described m SOP FO3, General Equipment Decontamrn ation 

2 Arrange dccontarmnated aamplrag qrupment, sample mmng tray, sample 

contamers, and sample cooler on plasm sheebng -de the boat 

3 Carefully launch the boat Two samplers then enter the boat A thvd crew 

member rematns on shore 

4 Row the boat to the first saqlmgpnat m the pond. 

5. m o r  tbe boat 

6. Slowly lower the samplrng d e w  over the side of the boat 

7. Refer to S-on 5 4 1 Perform Steps (4) through (14) to complete sampllng 

opcrahons 
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5.4.4 sieving 

I f r q d  by the project workplan, slew the mated m the mmng pan. The object of sieving IS 

to ekmrnate those piuhdes greater rn h c t e r  than a partdar, k e d  grain size 

A number 10 mesh slevc should be used to remove all partdes larger thau 2 mrlrrmeters II! 

dnmcter If prescnt, cobbles, large pebbles and/or pieccs of vegetation should be removed &om 
the sample 'Rus IS done by pre-slew wth a number 8 sleve Record and perform smmg as 

follows 

1 Sue and type of sleve (for example l2-mch h e t e r  brass wth stamless-steel 

mesa) 
2 

3 

4 

Mwh sfzt of sleve (for example. number 10 sleve) 

Sieve the enure volume of collected sedunents 

Collect slcved h e n &  m mixlng pan 

3kdments mfledcd for analysts of constttwnts other than VOCs and the m-simtd grain suc 
-pres wi~l bc teoroughly b e f a  the =pies plnctd mto the mplc O O D ~ P ~ L L ~  ia 
addition, the samples may be sieved pnor to r m # ~ ~ &  as k u s s e d  m SubsectJon 5 4 4, Sievmg. The 

sediment will be removed from the sunplmg dew= and placed m a glass contamer, Tcflon**-coated 

stamless steel pan, or a stvales steel pan then d usmg a starnlcss steel or Tcflon.-cOatcd 

stamless steel spoon or a starnless steel scoop The sdment wrll be scrajd &am the sldes, 

corners, and bottom of the pan, rolled to the center of the pan, and mixed. 

Tbe sample IS then to be quartered and mwcd to the four corners of the mucq pan. Each quarter 

of the sample unll then be rmxed mdmdually Each quarter 1s then rolled to the center of the 

(401 1-9*04101-pco)(sw6REv2)(02/~/92) 
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contamer, and the enbre samplc IS mrxed together Ttus procedure will be mntmucd to ensure that 

aII parts of the sample are rmxed as well as posstblc, and tbat the sample s as homogeneous as 

possiile before bemg placed in the sample contamem. Macd sampks are then placed m sample 

contamers 

If water IS present m the sample muhue that 1s obtaured by use of a sludge or core sampler, then 
an attempt will be made to preserve the water-to-sohd raho by mcludmg the water as part of the 

sample Ths wrll be done by follovmg these measures 

1 Use the starnlcss steel scoop to place s a p s  full of sample/water xmxture rnto 

each Jar 

2 R e m  the sample/water rem- m the rmxiPg pan after each scoop of 

m a t e d  IS placed m a sample JZU 

3 Fd each sample contmcr only parttally. Then, beguuuag with the first amtamer, 

add addbonal sample to each contamer Conhue m tlus manner unttl all 

contamers have been filled This approach is uscd to d y  distributcstlre bqwd - 
mto the vanow sample contarnerr, wide e n d a i m  to malntain the sohd-to- 

hqwd rmo prcscnt m the samplts oollcdcd m the core or Jtldgt sampler 

4 If the IS hgh m lqmd content, the m e  may be poured into a st;lmless 
steel beaker m order to more Gaently transfer the m~durt mto sample 

contamers Conmud maaag wth a spoon wdl be prmdcd to mamtam 

homogeneity of the sample mixture d q  f i h g  of sample bottles, as discussed 
nt (3) above 
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5.4.6 Sampling Dry Sediments 
c .  

Samplmg personnel will be reqwcd to wear level C personal protwtive quipmmt (including a 

resprator) ILL order to perform samphg of dry scduncnts. Refer to the Health and Safety Plan for 

a descnpbon of procedures and equrpment 

For the case of samphg dry scdunents, procedures are as follows 

1 Collect samples for analys~~ for VOCs in the core sampler or du&e sampler 

Follow the step outbed m Subsectton 5 4 1, Step (4a) If unable to collect 

suf5aent sample m a t e d  wth the core samples, use !he dolnless deel scoop 

2 Collect samples for non-sieved gram 51ze analps tn the core samples. If unable 
to Coilcct suffiaent sample matcnal with the core samples, use the stainless steel 

scoop Follow the procedure outbed in S u W o n  5 4.1 Step (a) 

3 Collect dry samples from dscrete pomts by use of the stamless stet1 sump Place 
the samples mto the mmng pan. Contmue ujllechon d suftkknt materials 

have been obtruned. Follow Steps (8) through (17) h Subdection 5 4.1 to complete 

-pkng, 

6.0 QUALITY ASSURANCE/QUALITY CONTROL 

Q d t y  Assurance (QA) and Quahty Control (QC) achwtws will be accompkshtd accordmg to 

appbble project plans as well as quahty rquvemeats presented m thrs SOP. 
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QC samples for soctment samphg fall into two categories 

. 
0 Duplicate 

b Eqwpmcnt nusate 

SOP FOB, C ~ n t a ~ ~ c n a n g ,  Prwervmg, Handhug, and Shrpping of soil and Water Samples 

h i s  the general hanw of samples The Workplan/Qualaty Assurance Addendum (QAA) 

speafies QC sampbg frequencies 

Sample collect~on procedures for duphcate samples will be the same as those d c s c t i i  for regular 
samples m S m o n  5 0 These samples are lntendcd to be as close to exact repbcates of the o n p a l  

samples as posslblc They are obtained tmmcd.latdy adjacent to the samples that they ut intended 

to duptcate 

A nnsate sample from samplag qwpment 1s lntended to check for potentd mtammehon of the 

sample by the samplrng qurpment The qurpment nnsatc IS a measure of the q u t y  of 

dccontanunahon procedures For the bed m a t e d  samplrng operabon, a nnsate sample WIII be 
collected from samphg eqwpmtnt wth any hers in place before the samplmg qurpment IS used 

Srmpiing quipment Wrll be rtnsed with approxtmately 3 htm of distilled water wtuch wdl be 

collected m a dtcOntnmtnatcd starnless stecl bowl. A dtcontarmnatedglass or stainless steel beaker 

wilt be used to d ~ p  the water from the bowl and ftll the sample bottles The rinsatc samples wdl 

be analyzed for the same parameters as the bed mated samples 

7.0 ENVIRONMENTAL MANAGEMENT 

Sampling sltes assoaatcd with environmental rcstmatmn at RFP fail into two categories potenhally 

contarmnatcd and pot pottntdly wntaminatd Background 1ocat.1011~ arc idcntJficd m SOP F0.10, 
R e c e i q  Labthg, and Handlq Enwonmental Mate& Contamers At sediment samphg 
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stahons that have not been vedied as background locahons, enwonmental materials will be 
handled m Bccordanct wrtb SOP FO IO. 

Scdunent stahons wh~& have been dcnhfied as 

m a t e d  will be handled in accofdslIlct 5th 
potenhally amtammt 4 cnwonmental 

0 SOP FO 6, Han- of Personal Protectrve Equpment 

SOP FO 7, H a n M  of Decontamrnatron Water and Wash Water 

SOP FO 9, Handtng of Resldual Samples 0 

8.0 DOCUMENTATION 

Informahon requved by ths SOP d be documented on the Scdment Sample Collection Form 
(Form sw 6A) that follows 



US. DEPARTMENT OF ENERGY ROCKY FLATS PUNT 

SEDIMENT SAMPLE COLLECllON FORM 

NORTH OR Y. 

DRY: Y ' /  N 

DEPTH OF WATER Feet 

DEPlll OF TAKE- Inches 

COMMENTS 

-LED FROM 

Sore  Strum Borr Bndge CrossScctionDryh m e r  

MPLJNC CONDITIONS 

Stream Pond Dry Other 

WEATHER 

Clear Calm Hot Sunny P/C Lt Breac Wum Pog aoudy Wmdy cod Run 

Oustycold Sect VCoM W w  Other 

MATRIX 

REQUEST FDRANALYSIS Na 

CHAW OF CUSXODY NO: 

SHIP DATE: 
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20 PURPOSE AND SCOPE 

Tlus standard operaw procedure (SOP) h b e s  procedures that d be w d  for the Rocky Flats 
Enwonmental Management (EM) Program and IS apphcable to the collechon of water samples 

from all taps and valves that prowde for the free flow of water when the valve IS rn the open 

poshon "'hIS SOP also descnbes personnel respombhhes and quahfkahons, sample collection and 

preservation procedures, quahty assurance/quahty control (QA/QC), and documentahon 

requrrements that wdl be used for field data collectton acttmties m order to attam acceptable 

standards of accuracy, comparabhty, representahveness, and completeness 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

All personnel performrng these procedures are requrred to have the appropriate health and safety 

trammg as specified m the site-spedic Health and Safety Plan In addmon, all personnel are 

reqmred to have a complete understandmg of the procedures described wthm t h ~ ~  SOP and receive 

s p d c  trarnrng regardmg these procedures, If necessary 

*- ... 

Personnel performmg tap water samphg activities wdl be geologsts, hydrolwts, enpeers, or field 

e a a n s  wth an appropriate amount of apphcable field expenenct or on-the-job trunrng under 

supervision of another quaMied person 
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4.0 REFERENCES 

4.1 SOURCE REFERENCES 

The followmg 1s a kt of references rewewed pnor to the wntmg of ths  procedure 

A ComDendium of Suberfund Field Omrations Methods EPA/540/p87/001 U S Envlronmental 

Protechon Agency December 1987 

DOE 1987 The Enwonmental Su rvev Manual. DOE/EH-0053, Volumes 1-4 U S Department 

of Energy August 1987 

Gludance for Conductine Remedial Investigations a nd Feasibilitv Studies Under CERCLA 

EPA/540/g-89/004, U S Enwonmental Protection Agency Interm Fmal October 1988 

BCRA Faaliw Investigation Guidance Enwonmental Protecuon Agency Intern Fmal May 1989 

I 
I 
I 

Microbioloacal Methods for Monitonatz the En wronment. Water and Wastes 

Momtormg and Support Laboratory, Cinunnati EPA-600/8-78-017-Decmber, 1978 

Enwonmental 

Standard Methods for the Examination of Water and Waste Water APHA-AWWA-WPOF-17th 

EditlOn, 1989 

WDESIFFCA 0 perations SamDline Plaq Enwonmental Management Surface Water Division, 
&ocky Flats (In progress) 



COLLECTION OF TAP WATER SAMPLES 

EG&G ROCKY FLATS PLANT Manual: 5-21000-OPS 
EMD MANUAL OPERATION SOP Roccdurr No: sw.7, Rev. 2 

p 4 F  
Effective Dak: 
Orgnnhhon: 

4dl2 
March 1,1992 

Environmental Management 

I 4.2 

5 0  

INTERNAL REFERENCES 

Related SOPS cross-referenced by ttUS SOP are as follows 

0 SOP F03, General Eqwpment Decontammauon 

SOP FO 7, Handlmg of Decontammahon Water and Wash Water 

SOP FO 11, Field Cornmumcations 

SOP FO l3, Contamemmg, Preservm& Handhg, and Shppmg of Sod and Water 

Samples 

SOP FO 14, Field Data Management 

SOP GW5, Measurement for Groundwater Field Parameters 

0 

0 

0 

0 

0 

0 SOP SW 5 Field Measurement of Surface Water Field Parameters 

METHODS 

Collection of representahve tap water samples through grab samplmg of taps, valves, or faucets 

requlres that a rehable SOP be written and unplemented A number of factors may need 

considerahon For mstance, the presence or absence of a holdmg tank urlll have an effect on values 

and s tabhhon tmes for parameters such as volatlle constituents, pH, and temperature The 
ioIIowmg procedure 4 be utlluled to collect samples from taps, valves, or faucets 

0 Gloves Hrlll be worn by the sampler at all tunes durmg the sample collection 

Stenle gloves will be worn for collection of bactenologd samples To avoid I 
contammatmg the sample, the mside of the cap and the sample bottle must not be 

touched with the fingers nor allowed to touch the tap or grouud In order to avoid 

disIodgmg particles rn the faucet, it IS important that the tap’s stream flow be 
adjjted during sarnphg 
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0 The sample IS to be collected from the first accessible point at the samphg ate 

All sampllng must be done prior to any fiitrahon or other treatment. If the tap 

contams an aerator or stramer, it should be removed Pur= 1s not requrred at 

off-ate commun~ty taps I 
0 Remove all hoses or any other attachments from the tap to be sampled If the tap 

IS located m an area where the discharge cannot be allowed to flow onto the 

ground, the hose may remam attached to the tap throughout the 10-mmute purge 

or throughout the 1-mmute purge when sampllng carbon treatment systems or 30 
second purge when samphg ion exchange and/or ultravlolet/hydrogen perorade 

treatment system, however, before samphg, the hose must be removed and the 

tap purged for an adhtiond 2 mmutes before samphg Leamg the hose 

attached durmg purgrng should be avoided If possible 

0 If bactenologd samples are to be collected, the tap wdl be heated wth a flame 

from a hghter or burner for 15 seconds before begrnrung purpg. Use NaOCl 

sdution (100 mg/L) or household bleach dduted 2 mls/L and place end of faucet 

m solution or sqant solution m and on faucet from a squeeze bottle. 

Purge the h e  by adjustmg the cold water side of the tap to provlde a smooth- 

flowmg water stream at a moderate pressure that prevents splasbg, and record 

the tune that the p u r p g  was mmated on the tap water samphg log sheet 

Ideally, If volatde organic compounds (VOC) samples are to be collected, the flow 

rate should not exceed 100 ml/mm However, the prmary conslderatron wdl be 

to provlde a smooth flowng water stream at a moderate pressure that wll 

~munur: aeration of the sample 

(401 l-surOlO2~)(swnW2)(M/M/9Z) 
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- Purgrng of non-mmng faucets Remove saeen If present Run cold water 

h e  for half of pur- tune Shut off water Dlstnfect faucet Turn dn 
cold water for remarrung purgq tune 

Purgmg of mmng faucet Remove screen Run hot water h e  for half of 

purgmg tune Shut off water Dlsdect faucet Turn on cold water h e  

and run water for remamng purgmg tune 

I Purgmg dnnIung well water samples Purge for a mmmum of five 

mmutes 

0 Estmate the rate of purguig by measunng the volume collected m a 250 ml to 1- 

hter graduated cyhder dependmg on flow rate, over a 15- to 30-second penod 

The collection penod wdl be tuned wth a stopwatch The volume collected m 

hers wdl be divlded by the tune m seconds and then multiplted by 60 seconds per 

mmute to yeld the evacuation rate m hters per mmute Record ths dormation 

on the tap water samphg log sheet 
.* 

0 m o w  the water to purge for at least 10 mmutes, or If samphng carbon treatment 

systems, allow the water to purge for at least 1 mmute (if sampling ion exchange 

system purge for at least 30 seconds) before collectmg the fmt sample to ensure 

that the sample 4 1  be free of any rust or resldue that may be m the tap If not 

free of rust and residue after 10 mmutes, continue to purge untd the water IS 

nsibly clear or until field parameters have s t a b h d  Record the complehon tme 

o f  purpg,  the total duration of the purpg event and calculate and record the 

estmated volume of water purged by followmg the equation gven on the tap 

water conectlon log sheet 
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0 When samphg water from a groundwater well, measure the pH, temperature, and 

conductmty of the water a mlnunum of three tunes dumg purgmg to determme 

If measured parameters are stable at the me of samphg by fdlolwrng SOP SW 2, 
Field Measurement of Surface Water Field Parameters Record these values as 

well as the tune the sample was taken for each set of readmgs on the tap water 

collection log sheet Measurements wdl be a mlnunum of 2 mmutes apart Field 

parameters d be considered stable when two consecutive readmgs for pH, 

conductmy, and temperature taken at least two mmutes apart, M e r  by less than 

10 percent 

0 Record any unusual observations about the water dumg purgmg, such as color or 

Purge cyde 

odor, record the tune that purgmg is completed, and record the length of the 

0 Durmg purgmg, check for the presence of total residual chlorine by followmg 

procedures m SOP SW 2, Field Measurement of Surface Water Field Parameters 

TFC d be checked after purgmg and collection of bacteria sample have been 

prEormed I 
0 Collect the sample at the same flow rate as the purge flow rate by removmg the 

cap of the specified contamer and plaang the contamer under the tap und it IS 

full Hold the bottle m one hand and the cap m the other, nght side up (threads 

down), whde collectmg the sample If the cap h e r  or septum has a tendency to 

fall out of the cap, the cap and her/septum should be placed on a sheet of plastic 

wth the thread side down 

0 Collect the samples m the order specdied m Table SW 7-1 Samplmg at each site 

#It be specific to the needs and requlrements for that site as determmed by the 

(1011 940-0lrn-940)(sWrrW2)(a5/a5/92) 
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site supemor The full set of parameters kted m Table SW 7-1 WLU not always 

be collected at each stte, and addmonal parameters may be reqmed m some 

Instances 

I After collectmg the sample, replace the cap, apply a tamper-proof seal (for 

bactena samples gomg to 123 lab), place the bottle m a plastrc bag (unless samples 

are gomg to on-site lab), and store m a cooler at 4 "C 

Turn off the water supply and replace any aerators, stramers, hoses, or other 

attachments that were removed. 

Complete all cham-of-custody forms and documentation at the time the samples 

are collected 

TABLE SW.7-1 

SAMPLE PARAMETERS AND ORDER OF FIELD COLLECTION 

Total d o r m  
Fecal coliform 
Heterorrophc plate count 
TCL VOCs 
TCL BNAs 
khades/PCBs 
TAL Metals (dtsolved)(') 
Nitrate/Nimte as N 
Major Ions(*), TSS, TDS 
Cyamde 
Radionuchdes - Total(') 
Tritium 

3 
.;z ' See Table SW 7-2 for mdmdud anaiytes 

(401 1-94wl02-9u))(S WIREvZ)(os/os/92) 
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7 0  

Sample contamers wdl be predeaned or purchased precleaned before use m the field All 

contamers, preservatrvcs, and holdmg tunes wdl conform to EPA rtquutments as b e d  10 

Table SW 7-2 Adcbbonal mfomabon on contamers, preservatwes, and holdmg tunes may be found 

m SOP FO U, Contamemg, Presemg, Handhg, and Shppmg of Sod and Water Samples 

Subsequent to samphg, all samples wdl be placed m sample coolers The temperature wide the 

cooler wdl be cooled to 4°C Ths temperature wdl be mamtamcd by addmg blue ice sealed m 

plasbc bags 

DECONTAMINATION 

Equipment wll be decontammated after use at each site Procedures for decontammabon are set 

forth rn SOP FO 3, General Equlpment Decontamination 

QUALITY ASSURANCE/QUALITY CONTROL 

QA samples for tap water samphg fall mto one category 

0 Duplrcate 

SOP FOU, Contamermg, Presemng, Handling, and Shlppmg of Sod and Water Samples 

desmbes the general handhg of samples Apphcable project plans speclfy QA sample frequenues 

(401 l -PUMIO2.-9*o)(S~2)(QS/M/92) 
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TABLE SW.7-2 

CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 

Holdrng Tunc 

IDavs) 
7 days 

Parameter 

TCL VOC 

Contamer Preservative 

2 glass 40-ml wal 
w/Teflon*-l.med Na$,O?), 

Shcon Rubber Septum 4°C 

Approx 10 mg 

HCL to pH <20 14 days 

4°C 
Na$,O," 

4°C 

Glass-Amber/2 x 1 L TCL BNA 7 days to &ramon 
40 days a f t e r  
uctraction 
7 days to extraction 
40 days  a f t e r  
extraction 
lsOCd) 

Pestiudes/PCB Glass-Amber/2 x 1 L 

TAL Metals 
(&solved)@) 
TAL Metals 
(total) 

Polyethylene/l x 1 L 

Polyethylene/l x 1 L 

Filter"), HNO, to pH <2,4"C 

180'd' HNO, to pH c 2,4"C 

Total 
Cohform 

Sterlle polyethylene 
or glass/l x 125 ml 

Sterlle polyethylene 
or glass/l x 125 ml 

Sterlle polyethylene 
or glassjl x 125 ml 

Polyethylene/l x 1 L 

Polyethylene/l x 1 L 

0 1 ml of 10% Na$,03,4C 
lab bottles are pre-preserved 

6 hours 

Fecal 
coll€orm 

0 1 ml of 10% Na$,0,,4C 
lab bottles are pre-preserved 

6 hours 

Heterotrophc 
Plate Count 

0 1 ml of 10% of Na320,,4C 
lab bottles are pre-preserved 

6 hours 

Cyamde NaOH to pH> 12,4"C, 0 6 grams 
ascorbic acid(') 14 days 
4°C See footnote (f) Major Iom,(e) 

(401 I-Prcro102%0)(SW2)(05/a5/92) 
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TABLE SW.7-2 

COM'AINERS, PRESERVATIVES, AND HOLDING TIMES 

(Continued) 

Holdmg Tune 

Paramet er Container Preservative f!bl  

Nitrate + Polyethylene/lOO ml HSO, to pH c 2,4T 28 days 

Nitrate as N 

TSS and TDSO 4°C 7 days 

Radionu&des@) 
Total Polyethylene/3 x 3 79 L HNO, to pH e 2 
Trihum Glass/100 ml None Requued 
Radation 
Screen Plastic/250 ml None Requued 

180 days 
180 days 

Not Apphble (1) 

Should only be added d measurable (greater than 0 2 ppm) residual chlonde IS present 

Se, Ag, Na, Tl, V, and Zn Adltlonal parameters to be analyzed are Cs, LI, Mo, Sn, and Sr 
1 'AW, metals are A1, Sb, As, Ba, Be, Cd, Ca, Cr (total)* Co, Cu, Fe, Pb, M& Hg, NI, K, - 

Ir) A 0 45-micron fhermg apparatus wll be used a 

Q, Hddmg tune for mercury is 28 days 
w The requested major ions are CO,, HCO,, F, C1, SO,, and PO, 

ttoldutg tunes for the requested major ions are as follows CO, and HCO,, 14 days, Cl, F, SO,, 
28 days, and PO,, 48 hours 

TDS (Total Dlssolved Sohds) and TSS (Total Suspended Solids) wdl be collected in the same sample 
contamer as the Major Ion analysis 

€s-l37, Ra-226, and Ra-228 
RaQation screemg samples are analyzed by an on-site EG&G lab and are typically analyzed w t h  
24 hours of collection 

@) Rahonuchdes are gross alpha and beta, PU-239, Pu-240, Am-241, U-233,234,235, and 238, Sr-90, 

(401 1 ~102440)(SW7REV2)(U5/@5/92) 
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Sample collcctton procedures d be the same as those desmbed m Section 5 0  of thrs SOP for 

duphte,  matm splke, and duptcate matm spdce samples These samples are mtended to be as 

close to exact reptcates of the o n g d  samples as posslble They are &tamed unmehately a d j a b t  

to the planned samples they are mtended to duphcate 

Field blank samples are contamers filled wth clean water that are handled and transported the 

same as the other samples to check for potential cross-contammahon resultmg from field handhg 

and transportation procedures 

8 0 DOCUMENTATION 

A permanent record of the mplementation of thrs SOP d be kept by documentmg field 

observauons and data on the tap water samphg log sheet (Form SW7A and SW7B) 

Observations and data wd1 be recorded wth black waterproof mk Field logbooks and 

NPDES/FFCA dady log sheets for bacteriologd samphg wll be u t h d  to summame the dally 

field actmhes and to document project dormation not requved by the field forms Imttals of the 

mdmdual entenng the dormation onto the form should be written next to each entry as it is made 

I 
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TAP WATER SAMPLING LOG SHEET 

Site ID Number Date / / 

I 

WATER USE 

[ ] SINGLE FAMILY [ ] MULTIPLE FAMILY [ ] LIVESTOCK 

[ ] COMMERCIAL [ J OTHER (SPECIFY) 

WATER SOURCE 

[ ] PUBLIC WATER SUPPLY [ ] GROUNDWATER WELL 

[ ] OTHER (SPECIFY) 

+ 

PURGING 

START TIME COMPLETION TIME 

DURATION OF PURGE 

PURGE RATE (VOLUME-L) X (TIME-SECONDS + 60) = - LITERS/MI"I'E 

ESTIMATED VOLUME PURGED 

(L/MIN) X DURATION (MIN) = LITERS PURGE RATE 

(401 1 ~ 1 0 2 - s u o ) ( ~ 2 ) ( ( 1 5 / 0 5 / 9 2 )  
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FIELD MEASUREMENTS DURMG PURGING 

Volume Purged Temp Speufic Conductance 

(hters) CC) (Is/=) PH 

Water 

Tune + Dtscnptme 

OBSERVATIONS 

(401 1 9 4 5 0 1 0 2 9 4 0 ) ( ~ ~ 2 ) ( M / M / P 2 )  
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2.0 PURPOSE AND SCOPE 

Thts SOP descnbcs procedures that will be used to collect surface water samples and measure field 

parameters from ponds at Rocky Flats Plant (RFP) Spdically, thts SOP descnbes methods to 

be used for pond sampkng and for measurement of field parameters in water from ponds that will 

be used for field data collecbon and documentabon to attam acceptable standards of accuracy, 

precsion, comparabtltty, representabvcness, and completeness 

3 0 RESPONSIBILITIES AND QUALIFXCATIONS 

Personnel achve m obtamng pond water samples or measunng field parameters of pond waters w d  

be geologsts, hydrolopts, engmecrs, or field techmaam wtb an appropnate amount of apphcable 

field expencnce or on-the-job t r v  under the supemion of-another quahficd person 

3.1 NOTIFICATION AND LOGISTICS 

The Site Supemor onll be responsible for detcrmuung the necessary notdicabons ~d 

aa&~onzabons reqmed to (1) coordmate sampkpg adlvltxs wath lnterestcd partm and (2) address 

access and security concerns for spedic samptrng sites 
- 

Sampkng of termmal ponds (A4, BS, (2) may be necessary pnor to the p e n d c  need to &charge 

water from each pond EG&G WIII nom the Department of Energy (DOE) three days pnor to 

any precischarge sampkng event At least 48 hours pnor to the mtendcd tune of sampkn& DOE 

will contact the mterestcd part~es of the Colorado Department of Health (CDH), the City of 

&roomfield, and the clty of Westmrnster so that they wdl haw an opporhmty to recwve sph 

samples Access to the site wdl be coordmated through the EG&G prqed manager. Note RFP 

access and control procedures are subject to change Contractors wdl be notdied of any such I 

4 
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changes by an EG&G contact The Site Supervisor will be responsible for n o w  samphg 

personneI of these changes 

32 POND SAMPLING TEAMS 

If pond samplrng IS to be performed from a boat, the pond samplmg team 4 consst of three 

people If pond sampllag IS to be performed from the shore, then only two people are requrred on 
the samphg team In either event, one of the team members prill be designated by the Slte 

Supemor or by the EG&G representatwe to be the team leader When pond samphg takes place 

from a boat, two team members WIII work out of the boat, while the thud team member remams 

on shore 

All team members wdl asslst m prepanng the sampllag and data collecbon qrupment as desnbed 

m SOP SW 1, Surface Water Data Colle&on Act~whes, decontarmnate the eqrupment as detaded 

LU SOP F03, General Eqrupment Decontammatmn, and transport the qrupment to the field site 

The two crew members m the boat wd.l perform the majonty of the data wllecuon and samphg 

acmties The thud person on the shore shall be responsible for the followrng 

e 

t Marutor all samphg amwhcs 

Assst m 10cat.q proper sampling pomts 

Perform emergency response aawties as detailed m the Health and Safety Plan 

WSP) 
Measure field parameters 

Drowung IS a danger for a person smtcd m protectwe tqulpment because the wc&t of protecttve 

equipment increases the person's weight and lmpavs swunrrrmg abihty Therefore, the HSP should 
be consulted pnor to data colledon achwtres at any pond to dctcrmtne the appropnate level of 
protechon reqwed for site aawues at the pond 

(401 1 Juoolarpro)(sw6REv2)(02/~/92) 
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4.0 REFERENCES 

4.1 SOURCE REFERENCES 

The followmg IS a tst of references rmcwed pnor to the writing of t h ~ ~  procedure 

A Compendium of Su~crfun d Field Operations Metho& EPA/540/€’-87/001 December 1987 

Detent ion Pond Draft Enwonmental Management and Assessment Dmion 
Rocky Flats Plant February 1990 

Enerw. Safetv. and Health Duect~w DOE 5400 1 November 9,1988 

Guidance for Conductme Remedd Investlnaho ns and Fcasibhtv Studm Under CERCLq Intern 

Fmal EPA/540/G-89/004 October 1988 

RCRA F a d h  Investieat ion GmdancC Intern Fmal May 1989 

Fhe Enwonmental S UNCV Manual Appendutes E, F, G, H, I, J, and IC DOE/EH-O053/vol 4 

d 4  August 1987 

. 
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5.0 

5.1 

INTERNAL WF'ERENCES 

Related SOPS crossreferenced by h SOP are as follows 

SOP F03, General Eqmpment Deantammatton 

SOP FO 6, Handl~ng of Personal Protectwe Eqmpment 

SOP FO 7, Handkng of Deantammatron Water and Wash Water 

SOP FO 9, Han- of Residual Samples 

SOP FO l3, Contamemug, Presemg, H a n b g ,  and Shppmg of Sod and Water 
Samples 

SOP GW 6, Groundwater Samphg 

SOP SW 1, Surface Water Data Collechon Adtvlhes 

SOP SW.2, Field Measurement of Surface Water Field Parameters 

SOP SW 3, Surface Water Samplmg 

METHODS 

SELECTION OF SAMPLING METHODS AND LOCATIONS 

h descnbed m the mtroductJon to ttus SOP, Merent field cxmdr~ons d unpact the type of 
sampltng methodology that may be used Ponds m whch the entue surface area IS frozen may be 
sampled only from shore Further, hgh mds prevent the use of a boat on any pond The site 

dety  oficer d make the judgement of when to cease samplmg efforts m the event of hgh mds 

When samphg frozen ponds, boats d be used as samphg platforms to provlde safety m the event 

the ice breaks The boat vdl be secured wth an anchor tred to the bow or stern and secured to the 

&ore Samplmg wdl be performed from the opposite end of the boat. An auger udl be used to 
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d d  a hole through the ice The rem- steps m the samplmg process are the same as descnbed 

m Substchon 5 4.24 Sampkag From a Boat 

Certam parameters wdl be measured at each samplmg event to deterrmne d stratificaaon and/or 

a lack of mmng of water cl[~sts m the ponds Stratificabon of water layers in ponds IS usually 

caused by water temperature drfferences Cooler, denser water Lw beneath warmer water 

Subsechon 5 4 1, Field Parameter Measurements, dcscnbes measurement of dssolvtd oxygen (D 0 ) 
and temperature profilcs whch wdl be used to iden@ stratJfied layers or a lack of mwng The 

results of this profie d be used to determute sampling methodology 

Vertical composites and/or non-composited samples shall be collected from a boat at the deepest 

pomt m ponds The deepest point of the pond IS considered to be at the middle of the dam 10 to 

15 feet from shore Water samples and/or field parameters may be collected from multrple or 
randomly selected pomts m the ponds when requested Refer to SOP SW2 for a descnpbon of 

field parameter measurements 

S p e d c  sampllng events need to be considered d data collecbon 0blr;cbves are not met by standard 

offtdron methods, or d interested parttts request deviabons from thtse sampb.q~~ gurdeknw One 
rrrch demamn, the cokctlon of spht samples wltb the CDM, is described m Subsccbon 5 4 2 4 ,  

Collectrng SpLt Samples Such speufic requests shall be considered on a case-by-case basrs 

5.2 SAMPLE CONTAINERS, PRESERVATION, AND HANDLING 

In general, sample contamers used for pond sampllng may be prepared and handled as descnbed 

rn SOP FO 13, Contamermug, Prcservmg, Handhg, and Shtppmg of Sod and Water Samples 

However, m the case of collecmg composite samples duectly mto the contruners, advance contamer 

preparatron demled in Subseaon 5 2 ,  Preparauon of Sample Bottles to be Used for Composite 

Samples, ullll be requred 
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52.1 Reparation of Sample Bottles to be Used for Composite Samples 

Composite sample contamer preparabon is as follows 

0 Prepare a complete set of reference bottles to be kept m the base lab as follows 

For each sample bottle slze to be used, prepare a reference bottle, by accurately 

hdxng  the bottle mto volumetnc h d s  and halves usmg a graduated cylmder, 

potable water, and a permanent marker 

0 Usmg the reference set of bottles as p d y  dvrde the sample bottles mto 

volumetnc thuds (or halves) by marlung each bottle at the volumetnc thwd (or 
half) pornts wth a permanent marker 

53 EQUIPMENT 

All samphg equpment that IS neither dedcated nor drsposable d be constructed of mert orgmc 

matenals or of s t d e s s  steel The specific qupment items to be used for pond sampllng are htcd 

111 Subsemons 53 1 and 532 

Equapment used m boats to collect samples or measure field parameters will be orgamzd to 

prevent the mteramon of clean eqmpmcnt wth used eqmpment, sample water, or enwonmental 

samples As much as IS reasonably possible, eqmpment that does not float will be attached to a 

flotabon demce or the boat to prevent loss Instruments that can be damaged by water d be 

stored m water-t&t contamers when not 111 use 

For most pond sampllng events, the followmg equpment d be used m addrbon to some or d of 

the usual surface water sampllng eqmpment kted LII SOP SW 1, Surface Water Data Collechon Site 

Plan 
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4P 

SA 

s 1.1 

e Discrete mne sampllng devlce 

I 

e Depth mcasUMg devices 

Rmtalt~c pump and tubmg composed of mert materral 

Field Parameter Measunng Equipment 

Eqmpment descnbcd m SOP SW.2, Field Measurement of Surface Water Parameters, may be used 

III measurrng field parameters III ponds Excephon to the methods lrsted m SOP SW.2 are lrsted m 
this sechon 

Hydrolab Multi-Parameter Measunng Instrument 

The Hydrolab Multl-Parameter Measunng Instrumeat, or surular mulh-parameter mtruments, may 

be used for measunng pH, temperature, spedc  conductance, D 0, redox potenhal, depth, and 

salrntty T ~ I S  mtrument enables field measurement and graphc &play of vertical field parameter 

profdcs as they are measured m a pond The Operahon and Mamtenance Manual shall be followed 

when operatmg or cahbratmg the lnstrument 

Ths sechon ~ISCUSSCS measurement of field parameters and collechon of surface water samples 

Field Panmeter Measurements 

Field parameters shall be measured and recorded as dcscnbed m SOP SW.2, Field Measurement 

of Surface Water Parameters When avadable, a mulb-parameter measunng lnstrument may be 

used for all measurements, except alkahty and total residual chlome ("RC) Refer to the mulb 

parameter measunng rnstrument manual for equpment spedic procedures 
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Pnor to the samplrng event a D 0 and temperature profile d be made at the sampling locatlon 

Measurements to construct the propiles d be taken startmg 1% feet from the bottom and taken 

at one foot maements to one foot below the surface The total depth shall be recorded at tbu 

tune T h  shall be done wtb a D 0 meter or a muh-parameter mcasunng dewce Observauon 

of the D 0 and water temperature may deterrmne If a Redox boundary emts EG&G p e r ~ ~ ~ e l  

should be notdkd on a same day bass when one or both of the following condlttons wast. 

- 

0 There IS a 1°C or greater temperature change over 33  feet (1 meter) depth 

0 The maxlmum and mmmum D 0 measurements vary by more than 5 mg/l 

If neither of these cntena are met, samples d be collected, at the depths dcscnbed below, and 

composited (except m ponds of depth less than 4 5  feet) If one or both of the above cnteria are 

met, the collected samples d not be composited. A uxuque sample number wdl be assrgned to the 

set of analytes for each dscrete sample mtwval 

0 When pond depth IS less than 4 5  feet, a dscrete srute of samples wdl be taken at 

md-depth 

0 Ponds wth depths between 4.5 and 65 feet wdl be sampled at two mtervals The 

sampIing depths wdl be separated by at least two feet Collect one sample between 

nud-depth and one foot below water surface, and the second between rmd-depth 

and 15 feet from the pond bottom If no D 0 or temperature stratrficahon IS 

mdlcated, these samples are to be compos1ted. 

0 Ponds wth depth greater or equal to 6 5  feet wdl be sampled at the following 

depths 
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- One foot below the surface 
- Mid-depth of the pond 

- Ontandahalffettabovethebottbmofthepond 

Ag;un, if no D 0 or temperature stratificabon is mdicated, these samples are to be composited 

When samples are composited, refer to Subsechon 5 4 2  1, Samphg From a Boat, for sampkng 

procedures When dtscrete depth samples are taken, refer to Subsman 542.3, Non-composite 

Samples 

# 

If a mulh-parameter mcasurrng instrument 1s awlable, follow equlpment spcafic mstruchons for 

determuung total water depth S p e d  care should be taken to avoid excess disturbance of bottom 

sedments when determuung water depth by either method 

5.42 Water Sampling Procedures 

When samples can be collected from the appromate center of small ponds from shore wthout 

they urlll be collected m accordance wth Subscctmn 5 3  6, Spmplrng of Stendrng Water, of 

9oP SW3, Surface Water Samphg 

5.42.1 Samdine From a Boat 

The following procedures descnbe the general actrvltles to be performed when water samples are 

collected from a boat All samplrng actimhes wd be performed from the back of the boat The field 

parameters, dissolved oxygen, water temperature, specliic conductance, and pH, may be measured 

m the boat usmg a mulh-parameter measunng devlce or on shore A l k a h t y  and total residual 

&ome (TRC) WIII be measured on shore 
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0 Collect Oil and Grease samples by parttally lmmerslng the sample bottle at the pond 

surface, talung care not to mterfere wth the movement of the product into the contamer 

0 If no mulh-parameter sarnphg dmce IS available, use a dtsaete zone sampler to 

collect water for field parameters One type of dtsaete zone sampler IS an 

extension rod wth a clamp that can hold a glass samphg bottle securely B d t  

mto the frame of the rod IS another rod wth a ball on the top end and a suct~on 

cup on the bottom end To collect a sample, lower the bottle to the proper depth 

and rotate the ball counterdochase to remove the bottle kd by sumon Au 

bubbles d nse to the surface When bubbles have stopped, rotate the ball 

c l o h e  to close the hd The sample bottle u)p then be rased and removed 

from the rod Transfer the sample to an unbreakable sample contamer f i e  

mmmlzmg agtahon of the sample Dehver the sample contamer to the techmaan 

on shore for performance of field parameter measurements 

0 If mulb-parameter eqwpment IS used, the grab sample for altaltnlty and TRC 
measurements wrll be collected unth a dscrete sampler. 

0 

t Samples for analysis of all parameters except volade orgaolc compounds (VOCs), 

Skid parameters, and rad screens wdl be collected by the use of a pcnstalhc pump 

Samples wrll be prepared as follows 

0 A Geopump or eqwvalent penstalhc pump, wth an adequate length of Teflona 

or polyethylene mtaLe tub% wd be used to collect the sample The mtakc for the 

tubmg must be attached to a water depth mcasunng dewe so that techmaans are 

cemm to collect all samples from the same depth 
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0 Thrs sampllng dewce d be lowered to the proper sampllng depth, as d-bed 

m Sub-on 5 4 1 Samples rquinng 6ltrabon will be colltcted first by pump- 

through a dsposabk d m e  045-rmcron filter Sample contamers (except for 

volatiles and rad screens) will be filled (parbaliy for composites), capped, and 

stored m iced coolers The contamers will have been prewously marked to permit 

ease m properly tlllmg to the appropnate volumes 

The dsaete zone sampler wrll be used to collect VOC samples by f o l l m g  the 

above procedures The collected sample IS carefully poured mto a VOC bottle, 

leavlng no headspace If a VOC bottle IS observed to tontam bubbles after it LS 

filled, the bottle must be dsposed of and replaced wth a new bottle for use m 

samphg VOCs d be collected at the uppermost sampllng level It samples are 

bemg composited 

0 The water remamng m the &Crete sampler after the VOC sample bas been 
decanted mto the VOC bottle may be used for a rad screen sample and field 

parameters 
* ~ 

0 Sample bottles part~ally filled wdl be cornposited wth an qual portron of water 

collected from subsequent sample mterval(s) wth the p e n d t ~ c  pump 

0 Field parameters shall be measured at each samphg m t e d  ~II  the manner 

descnbed above for the mtial mterval 

0 Speaal care d be taken to avoid any &turban= of bottom b e n t s  
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5.422 Smal I Pond Samdine Fmm Shoq 

0 Sainphng of small (non-terrmnal) ponds wiU routmely be rccompkhed by 

coUmon of samples fiom the shore 
e 

0 Field parameters shall be collected by the cllp and transfer method, as descnbed 

111 SOP SW3 Surface Water Samplmg 

0 VOCs shall be collected by the sample contamer m e r s i o n  method followmg 

SOP SW3, Surface Water Samplq 

0 011 and Grease shall be collected as descnbed m Subsccbon 5 4 2 1  Samplmg 

From a Boat 

Other samples shall be collected mth the use of a Geopump or q u d e n t  

penstalhc pump An adequate length of Teflon' or polyethylene tubmg wdl be 

used to collect the sample The tub- mtake shall be ued to the end of a twelve 

faot d c s s  steel rod 

0 A float shall be attached to the end of the rod and the tubmg poslt~oned 111 such 

a manner that the sample 1s collected one foot below the surface of the water 

The full length of the rod shall be extended mto the water and the samples 

collected from the midpomt of the dam side o f  the pond Dunng snowy or other 

hazardous c o n d m 0 4  the samples can be collected fiom an e a d y  accessible 

Iocauon away from the dam 
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pori-Comoosite SamdeS 

The procedures for samphg unthout cornpomtmg arc the same as rn Subsechon 5 42.k Samptng 

From a Boat, wth the followmg except~ons 

a Samples wdl not be composrted. 

a Sample bottles wdl be completely filled at each of the three sampled zones 

(see Subsechon 5 4 1) 

a I Each sample v d  rcqulre a separate sample rdenbfimon number 

T h  method urlll reqlure more sample bottles than called for m the general procedures 

Arrangements should be made pnor to the samplq events to prowde for use of thrs method 

Collectrne SDht SamdeS 

t COB or the aty of Broomfield may request ihat samplq be performed from &e shore LO that 

CDH personnel may acuvely pamapate 111 sample coUechon wth the surface water samphg teams 

Therefore, when collectrng spbt samples 111 conjunchon wth CDH, the followrng gudehes may be 

employed 

a Sampbg wdl be performed from the shore 

a The IocatIon to be sampled wdl be dcsqnated by CDH 

a CDH and/or Broomfieid and the contractor vdl perform spllt samplmg as 

h b c d  m the followutg steps 
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1 Sample bottles wdl be mal by CDH and the field techtllaan by talung 

turns partrally f i lhg the bottles III the f d m  manner 

0 CDH wdl half-fiU a bottle, then the field tccbaan wdl half-fill 
a d a r  bottle 

2 VOC b o t t l ~ ~  wrll be filled UI ODC step, DO& by half-- bottles, 85 

descnbcd above 

3 CDH will dtrect the order m whch samples are collected 

4 "be field techaans wdl measure and record field pameters 

I 5 When bottle slzts Mer between CDH and EG&G, the bottles are filled 

pqmtmnatcly Fa both bottles 1/3 of the way for each depth, for 

trmpres cornposited from three depths 

f 425 Collectmn Pre-Discham Sa mdes at A 4 and C2 PpaeS 

Pie-Dscharge samples d be collected at A4 and C2 ponds at the bectton of EG&G The samples wlfl 

be collected m accordance wth seaon 5 4 2  l, Samplrng from a Boat and secbon 5 4.24, Collectrng Spht 

Samples 
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5.42.6 

5 4 2 7  

Samples for bactenologrd wcarmnahon must be collected UI bottles properly dterilrzed and 

protected agamst coatarmnabon The preferred method IS to scoop up the water wth an open 

bottle just below the surface d the water TbLs method I u s d y  used when samphg from a boat 

W e  the bottle IS open, both the bottle and the stopper must be protected agamst contammuon 
A small amount of water should be poured from the bottle after f 3 h g  to leave an aw space for 
subsequent shalung m the laboratory The bottle should be c l o d  at once 

I 

SamDlcs For Dense Non-Aaueous Phase Lauids (DNAPLs) an d Llnht NonAaueous Phasg 

bamds (LNAPLs) 

When an occurrence of DNAPL and/or LNAPLs IS suspected, by mud observahon, detectable 

odor, or is a known spa, it shall be sampled The appropnate method for detectmg these layers 

IS dscwed III SOP GW 1, Water Level Measurements rn Wells and PJczometws LNAFLs shall 

be collected wth a bottom valve bder  or penstalbc pump DNAPLs shall be collected wth a 

bottom double check valve bder or perxitalbc pump 

Water contammg LNaPLs prill be checked for the presence of DNAPLs by lowcnng the pump 

intake or bder to the bottom of the pond and colltcbg the first water from the bottom of the 

pond 111 a 1-hter glass contamer The contamer d be mrWy checked wth an o r p c  vapor 

a d p e r  (OVA) for the presence of orgmc vapors. The kqlud m the glass contarner d be 

allowed to stand for 15 m u t e s  and mually observed for the presence of separate phases. If no 
DNAPLs have separated out of the soluuon after 15 mutes ,  the water wdl be presumed free of 

DNAPLs 

In all cases, care shall be taken to carefully lower the bder rnto the water so that wtahon of the 

unrmsable layer IS mmmal A n y  bder  used to collect 'Immwble layers wdl be dedcated to the 
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pond whtch IS sampled Penstaltx pumps wdl be cqwpped enhrdy wth SJlceous tubmg when 

samplrag lmrmsable layers Dcxhcatcd qupment used for collectrng UnrmSabIe tayerS shall be 

deumtamrnated pnor and after use as d c s c r i i  m Subsechon 53 of SOP GW 6, Groundwater 

Samphg. Imrmscible layer samphg shall be performed as follows 

0 Dedrcated bders wdl be removed from the sampbg ate and decontarmnated as 

speufied m Subseaton-53 of SOP GW 6, Groundwater Sampllng De&cated 

pump tubmg If used shall also be decontarmnated pnor to use 

0 For lqht non-aqueous phase hqmds (WAFTS), the bailer wdl be carefully lowered 

to the mdpomt of the rmmlsable layer and allowed to fill whde it IS b e q  held 
at flus level The bder  must be lowered mto the lmnuscible layer slowly so that 

mlnrmal aptahon of the rmrmsable layer occufs PcnstdtIc pump mtakes wdl also 

be lowered to the midpoint of the lmmlsable layer when used 

If a DNAPL layer IS bemg sampled, either the double check valve bder  or 

penstaluc pump shall be used The bder  wdl be lowered mto the water u t d  the 

bottom IS encountered Penstaltrc pump mtakes will plso be lowered to the 

bottom Care mud be taken not to submerge the pump mt&e mto, or dsturb the 

bottom scdrments 

At no tune should the bdcr  or b e  be allowed to touch the ground or come u3 

contad wth other physical objects that rmght mtroduce contarmnaDts rnto the 

sample 

0 Lnmebately after samphg 1s completed, all eqmpment shall be decontammated 

SlLceous tub- used wth penstalhc pumps d be &carded 
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55 DECONTAMINATION 

Dccontammabon shall be performed before and after all samphng and data collect~on acthtm as 

described m SOPS FO3, G e n d  Eqrupment Decontammah ‘on; SOP FO.6, Handhg of Personal 
Protectwe Eqmpment, SOP FO 7, Handlrag of DtCOlltsmlnahon Water and Wash Wateq and SOP 

FO 9, Handllng of Resldual Core and Laboratory Samples. 

6.0 QUALITY ASSURANCE/QUALITY CONTROL 

Qualtty Assurance (QA) and Quahty Control (QC) admtxs wdl be accomphshed according to 

appbcable project plans as well as quJty requrrements presented rn tius SOP 

The Qualtty Assurance Project Plan (QAPjP) ouhes  program-wide q d l y  assurance objectwes 

and identdks organzation and responsibrlrtm for attamng those objcctwcs The QAPjP also 

defines general QA methods to be lmplemented on projects However, each project’s Qual~ty 

Assurance Addendum (QAA) defmes project-spcafic orpuzabon and responsibrlrtm, and specltic 

methods and frequenues that WAU apply to a gmen project, such as QA auQts and QA samples 

QA samples fall mto five categones 

Duphcate 

M a m  spdce duplrcate 

Equpment nnsate 

Lab rephcate 

Matnx spllre 

SOP FOB,  Contameruul& PrescMng, H a n W  and Shtppmg of Sod and Water Samples 

descnbes the general handlug of samples Apptcable project plans spcafy QA sample funchons 
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6.1 DUPLICATES, MATRIX SPIKES, MATRM SPIglE DUPLICATES AND LAB REPLICATES 

Sample collcctlon procedures for QA samples, will be the same as those descn'bcd m 

Subsedron 5 4.2 Water Samphg Procedures. Duphcates are obtiuncd rmmdately aftcr the swte 

of analytes that they are mtendcd to duphcate have been collected. 

6.2 EQUIPMENT RINSATES 

A nnsate sample from samplrng equipment I mtended to check for potentd contauunatron of the 

sample by the sampkng equpment The nnsate vdl be taken after decontammatron and pnor to 

the samplq event 

The nnsate samples wrll be analyzed for the same parameters as the surface water samples 

The nnsate d be taken usmg the same eqrupment to be used m the samphg event. Except for 

VOCs, the penstalbc pump and tubmg shall be used to pump out of a contamer of dstdled water 

rnto an identical set of sample contamers as to be used for the actual samplrng event A new 

dsposable filter wdl be used as part of the tub* assembly when mllectmg nnsatcs for dssolved 

conshtuents For VOCs, hll the &mete sample bottle, from the dscrete sampler cqupment, With 

&stilled water and pour mto the VOC bottles u s q  the same procedure for collectq VOCs as 

pven ID SOP SW3, Surface Water Samphng 

7 0  DOCUMENTATION 

The Pond Water Data Collccbon Form (SW.8A) that follows wd be used for documentatron of 
pond sampIing acmmes 



US. D E P A R m  OF MERCY ROCKY FLATS PJANT Form SW 8A 

POND WATER DATA COLLECTION FIELD NOTES 

SAMPLE ID -ID LOCATION 

COLlECllON DATE QUARTER 1 2 3 4 DRY Y I N 

COLLECTION TIME. PuRPosE 

-TYPE: compomt. mmF-J - 
COhooSITJZ DEscRIpTlON 

QCTYPE. REAL M S  I B D  IR DUP RNS Qc PARTNER 

SAMpIEsCOllEcTEDJWIMMFRsON 

SAMPLES COllEcTED BY PUMP 

VOLUME COllECTED U r n  

COMMENTS DISSOLVED MFfALs AND RADS FlLTERED OTEER 

Sampled from 
Shore Waded Boat Bndge Other 

Sampler C o r n w o n  
Teflon Glass Stridur Steel Polyahylenc Stticon Orher 

Spmplmg Conbbons 
Ice Coverage 96 otbar 

WeStbW 

Clur Calm Hot SUMY PIC Lt Breeze Warm Fog Cloudy Windy Cool Rain 
QUW Cold SIw V Cold Snow other 
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2.0 

3.0 

PURPOSE AND SCOPE 
4 

Th.5 SOP descnbes procedures that wdl be used at the Rocky Fiats Plant. It addresses the current 

Nabonal Pollutant Discharge Elmunabon System (NPDES) mdustd efnuent drschargcs but 1s 

apphcable to all lndustnal efnuent dschargcs for the Rocky Flats Plant The purpose of thrs 
procedure to ensure that the colleaon of representative samples meet apphcable regulauons, 

appropnate samplmg protocols, and acceptable field measurement methods so that aeptable 

standards of accuracy, preasion, comparabhty, representabveness and completeness wdl be attamed 

Under the authonty of the NPDES estabkhed by seaon 402 of the Clean Water Act (CWA) (33 

US C U51, et seq ), the U S EPA and the State of Colorado have promulgated regulations for 

moxutonng ltqud effluent dschargcs By these authonties the RFP has been s u e d  a permit to 

dschargc to the receivq water of South Walnut Creek, North Walnut Creek, and Woman Creek 

with control on the condibons and h i t s  under whld &charge may take placc Permit No CO- 

OOOl333, ssued m November 1984,m m the process of revlsion due to an NPDES Federal Fadues 

Comphance Agreement (FCAA) entered mto pursuant to Executm Order l.2088, 43 Federal 

Regulation 47707 (1978) In addbon, the Department of Energy (DOE) Order 5400 1, DOE 

Enwonmental Safety and Health DKCC~IVC (11/09/88), spea6cs that compliance wlth NPDES 

zequirements 1s mandatory for DOE operabons The Order also states DOE poky "to conduct it's 

operabons m an enwonmentally safe and sound manner" and requrrts momtonng of eMuent 

&charges and ambient water quahty 

-4. 

RESPONSIBILITIES AND QUALIFICATIONS 

Au pcrswnel pczfommg these procedures are requved to have the appropnate health and safety 

trarnrng as specdied m the site-speafic Health and Safety Plan In addbon, all personnel are 

rqlured to have a complete understan- of the procedures descnbed w r h  tius SOP and receive 

spedic trauung regardmg these procedures, d necessary 
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Only quahfied personnel will be allowed to perfom these procedures. Requrred qualrticabons vary 

deptndmg on the a m t y  to be perfomed. In general, qualJficabons are based on edqcatron, 

prevlous upenence, on-the-job tramrig, and supervision by qualified personnel 

4 0  REFERENCES 

4.1 SOURCE REFERENCES 

I 

The followrng 1s a kst of references rewewed pnor to the mtmg of tbss procedure 

MCD-51. "DES CogepLance 1-n Manu4 U S Enwonmental Protectton Agency 

May  1988 

Methods for Measme the Acute Toxlatv of Effluents to F reshwater and M m q  

Ortzamsrns 3rd E&tron USEPA/6000/4/85/013 Mar& 1985 

Reaon 8 Vm 1 1  - t 

Toxlnb 

Code of Fede ral Reeulat long 40 CFR parts 122,123, US, U3, and U6 

Methods for Chem lcal Analvsls of Water and W-. US Enwonmental Protcdon 

Agency 1979 

DOE Order 5400.1 U S  Department of Energy Envwonmental Safety and Health 
Directive November 1988 
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4.2 INTERNUREFERENCES 

Rockv Flats Plant "DES Permit NO. C O - O O O ~  

Ro ckv Flats Plant NPDES Fede r al F a d  * t l  es Conapliance Aaeemenl 

Related SOPS cross-referenced by this SOP are as follows 

5.0 METHODS 

SOP FO 3, General Equipment Decontammatton 

SOP FO 13, Contatnenmg, PreseMng, Handlug, and S h p p q  of Sod 

SOP FO 14, Field Data Management 

And Water Samples 

SOP SW2, Field Measurements of Surface Water Field 

Parameters 

SOP SW3, Surface Water Sampbg 

SOP SW 15, Rtver and Ditch Sampbg 

5.1 SAMPLE COLLECIlON AND PRESERVATION 

Collechon of reprtsentabve effluent samples requves that a rebable procedure be 

devtlopcd and mplcmented. Srnce cach efnucat hitlon may ban condrhons or 

rcquemcnts that make it wque, each locatson must be evaluated on a ate-by-ate bass 
"€us SOP addresses cntena for effluent amplug, mcludmg samplmg nwxsary to meet the 

requements of NPDES Perrmt No CO-oOOU33, as moddied by the 1990 "DES FFCA 
Surface Water samples wdl be collected followmg SOP SW3, Surface Water Samphg 

Composite samples d be colleded wth an automatlc sampler followrng manufacturer's 
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lnstruct~ons for its operatton Samphg sites will be located at the parnts sptntitd III the 

field sampkng plan and the NPDES p e m t  Parameters measured m the field will comply 

wth SOP SW.2, Field Measurements of Surface Water field Parameters 

5.2 SAMPLE CUSTODY, PRESERVATION AND HANDLING 

Sample contamers used for samphg d be prepared and handled as dwcnbed m SOP FO 13, 
Contamerrung, Presemng, Handl~ng and Shppmg of Sod and Water Samples Precleaned sample 

contamers wdl be purchased by EG&G from a ulmmeraal laboratory suppher If not purchased 

precleaned, the contamers d be san~hzed accordmg to Contract Laboratory Program ( U P )  
procedures Table 1 kts contamers, preservatww, and holdmg tunes for NPDES samples These 

requuements are based on 40 CFR 136 and regulatrons govemmg the collecbon of NPDES samples, 

whch wdl take precedence over any confl~w dormatton given III other gurdance or SOP when 

colledrng NPDES samples Refer to NPDES/FFCA Operahons Samphg Plan for a lst of NPDES 

parameters I 
53 GRAB AND COMPOSITE SAMPLING 

Samples anll be collected as either grab or composite samples, as specdied by the NPDES permit, 

and/or the NPDES FFCA Refer to the NPDES/FFCA Operattons Sam- Nan for a lst  of 

composite sampkng sites I 
Surface water grab samples will be collected as requvtd by SOP SW3, Surface Water Sampkng 

wth attenhon gwen to certam parameters, such as od and grease, whch must be collected by 

sample contamer mmersion, whde others may be collected by the "CLp and transfer" method 

Volade orgmcs and fecal cohform will be collected by sample contamer rmmersion whenever 

possible Dlscrete grab samples d be collected upstream of the pornt where the sample techmaan 

Is stan- 
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To comply wth the permit, flow proporhod composites wdl be collected as nqutred. The 
composites wrll be collected as dembed III SOP SW 15, Rwer and Ditch Sampltng. It IS anbapated 

that some revwons to this SOP or the field samphg plan will be r q u t c d  when a renewal NPDES 

pcrmlt IS issued. 

A major effort IS underway at the RFP to install Parschall flumes and other structures to enable 

more accurate flow measurements at mdustnal efnuent pomts, pond dscharge locahons, and on 

streams urlthtn the RFP boundary Ths WIU also fadktate the collemon of representatwe samples 

through the use of the automabc flow-proporhonal composite samplers 

When completed, most samples d be collected by automahc samplers. Until lnStaljahon of the 

upgraded network IS complete, some loahom wdl reqrure manual wmpositmg of samples 

propomond to flow 

Manually composited mdtvldud grab samples wtll be thoroughly rmxtd pnor to remoMng an abquot 

to ensure that a representahve sample IS transferred to a contamer for analysis Sample 

maupdabon d be mumuzed to reduce the possibhty of contarmnabon 



INDUSTRIAL EFFLUENT DISCHARGE SAMPLING 

EG&G ROCKY FLATS PLANT hd: 5-21000-OPS 
EMD MANUAL OPERATION SOP Procedure Na: sws, Rev. 2 

801113 
Murb 1,1992 

paw 
EIfcctive hte 

Qtegoy 2  tio on: E n v i r o a m m t . l ~ t  

TABLE SwSl  

CONTAINERS, SAMPLE PRESERVATION AND SAMPLE HOLDING TlMEs 

Biochemical Oxygen ucglass@) 
Demand, (BOD,) 

cool 4'C 48 hours 

cool 4'C 48 hours 

cool 4°C") 6 hours 

kdd 0 008% Sod~um thosulfate @a&O,) m the prescncc of -dual chlorine 

' Poly bottles may be subsututcd d @as are not adable 

e Gltss bottles may be subst&uted if polyethylene bottles arc not a d b k  

H d d q  Tunc for mercury IS 28 days 

* Amount is for 

- 

and FIXUCD- t a t  
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TABLE SWSl (continued) 

CONTAINERS, SAMPLE PRESERVATION, AND SAMPLE HOLDING TIMES 

Paramettr ContatDcr 
011 and Grease 2xl-Lwidernouth glass with 

tdlon h e r  

Soh&-Total soomL-Poly 

Nitrate/Nitnte UXlmL-Poly 

(as N) 

HSL Metals-Total lLPoly 

cool 4'C 

Cool 4'C,H$O, to 

pHc2 

"0, to pHc2 

"0, to pHc2 

28 days 

6 months 

6 months 

Add 0 008% S d u m  thosulfate (N@,O,) rn the presence of reardual chlonne 

Poly bottles may be subshhited d glass are not avarlablt 

e Glass bottles may be subsmuted d polyd~yicne bottles are not available 

' Hold~ng Tune for mcrnvy IS 28 days 

Amount IS for and pmeDh- test 
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TABLE SW.9-1 (cootieued) 

C O " E R S ,  SAMPLE PRESERVATION AND SAMPLE HOLDING TIMES 

Hddmg Time 

Parameter GQatwM preservatms f€i=uwL 
Ph~phO~-Total w)mL-glass cool 4T&so, to 28 days 

pHc2 

Stahc Bioassay 1 gallon Poly ('1 cool 4'C 48 hours 

pH, temperature, In-sm, poly, glass or None 
Total Residual Chlonnc metal contarner 

' Add 0 008% Sochm hosuifate (Na.&O,) rn the presence of rcydual chlonne 

Poly bottles may be subshtuted II glass are not available 

Glass bottles may be substmted If polyetbyltnc bottles are not available 

* Holdrng Time for meravy 1s 28 days 

Amount 1s for an- and test 
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5.4 STATIC BIOASSAY 

Whole effluent tmaty momtcmng will be conducted at several effluent locahons as requved by the 

NPDES FFCA. Acute replacement stabc tmaty tests wdl be conducted in conformity wlth 
u r n s n ,  r r 

USEPA 600/4-85/013 (rewed March 1985) and the Region VIII USEPA "NPDES Acute Test 

Condihons - Statx Renewal Whole Effluent Tonaty" USEPA Region VIII procedures wdl take 

precedence m case of any conflrcts 

Acute 48-hour replacement stam tests usmg CenodaDb and acute %-hour replacement stahc 

tests usmg Punerhales pome 1% wrll be conducted from a Zgallon flow-proporboned composite 

sample collected for ths analysls PmeDhales Dromelag used m the test wdl be 5f days of age 

6 0 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

Qual~ty Assurance (QA) and Quahty Control (QC) wdl be ammplrshed accordmg to apphcable 

project plans as well as quahty reqlurements presented LO ths SOP Addrhonal QA/QC 

requuements may be added d it  1s determrntd they are needed to emure the qultty of the data 

The most common molutonng errors are typically the result of lmpropu sampkn& rmproper 

prescrvahon, and cxceedmg sample holdmg tunes Errors of thrs type will be mumuzed by the use 

of ths SOP whch addresses all of these ~ssues and through the trammg provlded for the techmaam 

The three types of QC samples to be collected are 

0 Duptcate 

e Kinsate samples 

e Spht samples 
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6 1 FIELD DUPLICATE SAMPLES 
P 

I Field dupkcate samples arc mdepcndcnt samples collected fiom the same source, so they are, to 

the extent possible, q u a l l y  representatme of the parameter(s) of mterest at a pven pomt m trme 

62 EQUIPMENT RINSATE SAMPLES 

Eqwpment m a t e  samples are samples that are obtatned by pounng analyte-free h u e d  water 

through decontammated sample colle&on eqmpment (hpper, composihng contamer, pump, etc ) 

and collectmg the nnsate rn the appropnate contatner for chemcal analyss These samples are 

used to determme the effectiveness of the decontammabon proctdwes 

63 SPLITSAMPLES 

Spht samples mvolve collcctmg a s u e  sample and hvldmg the sample mto two contamers for 

a n a l p  by separate laboratones W e  drequently employed, spkt samples are bencfiaal m 

identlfyrng problems and dtscrepancles wthm the analyt.mil laboratones 

# QA/QC SAM- FREQUENCIES 

M a w  spke and matnx sprkc duphcatc analyses are run as mternal lab checks and frcquenaes will 

be deterrmncd by analytd laboratory procedures Eqmpmcnt m t e s  and sample duphcates d 
be collected at a m m u m  frequency of one per 20 field samples Spkt samples should be collected 

at a frequency of one per 100 samples or at least once each year Refer to the NPDES/FFCA 

Optrabons Sampllng Plan for speafic QA/QC requvements 
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Field instruments wll be cahbrated UJ accordilDce wtb SOP SWZ, Field Measurement of Surface 

Water Field Parameters 

7.0 DOCUMENTATION 

Proper cham of custody and documentahon will be rnamtaraed at all tunes by following SOP FO 13, 
Contamenung, P r e s e q  Handhg, and Shtppq of Sod and Water Samples A permanent 

record of the lmplemcntatxon of this SOP wdl be kept by documentrng field observahons and data 

Observations and data wdl be recorded on dady NPDES logsheets that identtfy the requued data 

entnes or 111 a bound field notebook wth consecutwely numbered pages field logbooks wdl 

generally be u b d  to summarize the dady field acbwhes and to document project mformahon not 

reqwed by the field forms 

Permanent mk wdl be used for all entnes 111 the logbooks and on the field forms Mstakes d be 

crossed out wth a srogle he, =haled, and dated Unused pages or partral pages d be voided 

by d r a m  a b e  through the blank sed~ons and mmalmg. Any d e w o n  from ths SOP reqwcs 

Qcumentatton 111 the site supemor’s logbook 
-.. 

The field a a w y  dady log narratxve should create a chronologd record of the meha team’s 

achvlhcs, m d u d q  the tunc and locahon of ea& a-ty Any dwcnptrons of problems 

encountered, personnel contacted, devlahons from the SOP, and vlsitors on ate should also be 
mcluded. The weather conhbons, date, sqpature of the person responsible for entncs, and the 

number of field adrvlty daily log sheets used to rccord me& team actrvlbw for a grnn day wdl also 

be mduded 

Sample iden~cahon and data handltng d conform to SOP FO 14, Field Data Management 
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2 0 PURPOSE AND SCOPE 

Ths SOP desmbes procedures that w d  be used at the Rocky Flats Plant (RFT) It addresses the 

current EPA and State of Colorado Pnmary Dnnlung Water Regulabons CoIIcermg the colledon 

of bactenolognl water samples but IS apphcable to all bactenologrcal water sampllng for the RFP 

The purpose of thls procedure IS to ensure that the colleaon of representatwe bactenolopcal 

samples meets apphcable regulahons and appropnate sampllng protocols as speafied rn the 

Colorado Prmary Dnnlung Water Regulations, Colorado Department of Health, Water Quabty 

Control Division, Dnnluag Water Sechon, April 30, 1991 

The Code of Federal Regulabons (CFR), Part 141 1, defines a pubhc water system as "a system for 

the promion to the pubhc of piped water for human consumpbon, If such system has at least 15 

semce connections or regularly serves an average of at least 25 mdmduals dady at least 60 days out 

of the year" Pubhc water systems are classlfied as either commuxuty or non-commuxuty water 

systems A commmty water system IS defmed as "a pubh water system whrch serves at least 15 
semce connections used by year-round residents or regularly serves at least 25 year-round 

residents" A non-commwty water system IS defined as "a pubhc water system that IS not a 

rpmpuuty5yst+m," ._ 

Under the authonty of the Colorado Department of Health (CDH), Colorado Pnmary Dnnlung 

Water Regulabons, pubhc water systems must collect total cokform samples at regular mtervals 

riroughout the month from sites that are representatwe of the water throughout the dstnbubon 

system Commwty water systems must momtor for total cobfom at a frequency based on the 

population served by the system, as spedied m the CDH, Colorado Pnmary Dr~nk~ng Water 

Regulahons Non-commumty water systems u t h n g  surface water must momtor at the same 

frtguency as Wred-szed commumty water systems The RFP quaGes as a non-transient, Don- 

commwty pubhc water system that u b s  surface water and must, therefore, meet the 

requrements of the Colorado Pnmary Dnnlung Water Regulahons pertammg to this type of system 



BACTERIOLOGICAL WATER SAMPLING 

EG&G ROCKY FLATS PLANT Manual. 5-2 1OOO-OPS 
EMD MANUAL OPERATION SOP Procedure No.: W.13, Rev. 2 

Effective Date: Marcb 1,1992 
Category 2 Oqpnization: Environmental Management 

page: 3 of 11 

3 0 RESPONSIBILITIES AND QUALIFICATIONS 

All personnel performmg these procedures are requved to have the appropnate health and safety 
trammg as speafied m the site-specific Health and Safety Plan In add~hon, all personnel are 

reqlllred to have a complete understandmg of the procedures descnbed wthm ths SOP and receive 

spec& tr- regardmg these procedures, If necessary 

Personnel perforrmng bactenologd samphg wdl be geologsts, hydrolopts, enpeers, or field 

techcians wth an appropriate amount of apphcable field experience or on-the-job trammg under 

supemion of another quaMed person 

4 0  REFERENCES 

4 1 SOURCE REFERENCES 

The following IS a k t  of references revlewed prior to the wntmg of ths procedure 

Code of Federal Rwlations 40 CFR parts 141 and 142 - 

pethods for Chemical Analvsis of Water and WastL USEPA 1979 

Colorado Pmarv Dnnlune Water Replatior& Colorado Department of Health, Water Qudty 

Control Dimion, Dnnlung Water S&on, Apnl30,lWl 

DOE Order 5400 1 General Enwonmental Proteaon Program, November 8,1988 

(401 1 94 W106940)( Wl3REV2)(OZ/Z6/92) 
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I Jvficrobio 1 ~ejcal Methods for Momtomv the Enwonment. Water and W U  Enwanmental 

Molutonng and Support Laboratory, Cmaaaab EPA-600/8-78-017-Decemember, 1978 

Standard 

Edrbon, 1989 I Methods for the -ab0 n of Water & Waste W u  APHA-AWWA-WPOF-17th 

'On The I Manual for the Certficabon of Lab0 ratones A n d m  Dnnkrao Water. 3 rd E&t 

Laboratory Cedcahon Program Remion Comrttee WA/570/9-90/08-Apd 1990 

4 2  INTERNAL REFERENCES 

Related SOPS cross-referenced by tEUs SOP are as follows 

0 SOP F03, General Eqmpment Decontammabon 

SOP FO 13, Contamenzmg, Preservmg, Handl~ng, and Shppmg of Sod and Water 

Samples 

SOP FO 14, Field Data Management 

SOP SW 2, Field Measurements of Surface Water Fijd Parameters 

SOP SW3, Surface Water Sampkng 

0 

0 

0 

a 

5.0 METHODS 

Colorado Pnmary Dnnlung Water Regulahons requve non-commumty water systems usmg surface 

water to momtor at the same frequency as Itkc-sized commumty water systems Based on the 

current RFP populabon served, a r m ~ u ~ l u m  of m e  samples per month wdl be collected I 

(101 1 - p I o . 0 1 ~  l(SWl3REV2)(O2/2S/92) 
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5.1 ROUTINE SAMPLE COLLECTION AND PRESERVATION 

Collect~on of representative bactenolopcal samples from the water system requrres that a rehable 

procedure be developed and lmplemented Samphng sltcs and ftequenats will be as speafied m 

the Field Samphg Plan Samples d be collected and preserved as follows 

0 Samples wdl be collected as speufied m SOP SW 7, Colleaon of Tap Water 

Samples 

e Samples wJ1 be collected at the frequency speafied 111 the Field Samphg Plan 
- 

whch at a rmntmum wdl comply wth the requuements of Sechon 3 1, paragraph 

(1) (e) (IV) of the Colorado Pnmary Dnnlung Water Regulations 

e Samples d be collected m pre-stenhd plashc or glass wntamers, preserved 

wth sod~um tluosulfate (Na&OJ to 0 008 percent and cooled to 4'C, except that 

the Na$,03 IS not requlred when ~ O M C  IS not present All sample bottles ullll 
be filled to 1-2 mches below the top T ~ I S  Hnll allow head space for mwng at the 

mdytrcal lab I 
0 The Standard Sample SIZC wdi be 100 ml 

5.2 REPEAT SAMPLING AFIER DETECTION OF COLIFORM BACTERIA 

When a roume sample IS total cohform posihve, addhonal bactenolo~cal samples wdl be collected 

as follows 

(1) Samples wdl be collected wthm 24 hours after notdicahon of the ponhve results 
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(2) Samples d be collected from the ongmal total cobform-positxve tap sample locabon, one 

sample from five semce connecbons upstream, and one sample from five semce 

connections downstream of the ongrnal total cobform-positwe site If the tap sample 

Iocauon IS less than five semce connecttons from the begmmg or end of the dstnbubon 

system, then avadable semce connecbons from the cobform-positive locabon to the 

be-g or end of the dstnbuhon system wdl be sampled 

(3) When the total cobform positwe sample site IS less than two semcc conneaons from the 

end of the dstnbuhon system, the RFP Industnal Hygiene Department (telephone number 

966-4229) d be contacted for guidance concemq appropnate sampling locat~ons The 

Industnal Hygiene Department wdl contact CDH for gudance m selecbon of the proper 

samphg locatrons 

(4) If one or more repeat samples m the set are positwe for cobform, an adQbonal set of 

repeat samples d be collected as spedied m items 1 through 3 above Thu process WLU 

be repeated untd cohforms are not detected m one complete set of sample If it IS 

determrned that the maxullum contamrnant level (MCL) for total cobforms (see Subsmon 

S) has been exceeded, then CDH wJ1 bs adifitd of the nmcomphmce The RFP 

lsldustrial Hypene Department wdl also be contacted for guidance m identdymg the source 

of the problem and correctq the problem 

(5) If it 1s detentuned that the mawnum contarmnant level has been exceeded, monitonng d 
be contmued as speded m items 2 and 3, at a mlnlmum frequency of once per week for 

the remamder of the month or untd total cobforms are not detected m two consecutwe 

samples taken at the o w a l  samplmg site 
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53 FECAL COLIFORM AND ESCHERICHIA CE, COLI) TE!TXTNG 

If any routme or repeat sample IS positwe for total coldorm, the total mldorm-posit~~~ culture 

medlum wdl be analyzed for f d  cokforms or F: cob to determtne if they are present If either 

fecal cohforms or 51, g& are present, the CDH WJU be noaed by the end of the day after receipt 

of the test results, unless results are received after the CDH IS dosed for the day, 111 wh~ch case the 

CDH d be notrfied before the end of the next busmess day 

5 4 SAMPLE ANALYSIS 

AI samples wdl be analyzd by a laboratory cerMied by the CDH to perform d r b  water 

analyses Samples wdl be analyzed by one of the methods specdied m 40 CFR, Part 14121(f)(l) - 
(6) 

I At the present h e  the RFP on-site lab (123) IS 111 the process of state ccdcabon Off-site labs 

wdl be used und 123 lab 1s certlfed 

Samples JII whch total cohform are not detected WIII be mvahdated by the laboratory d any of the 

sdlowmg condmons occur 

(1) The sample produces a turbid culture m the absence of gas producbon usmg an analyt~cal 

method where gas formauon IS wcarmned (eg ,  the Muluple-Tube Fermentauon 

T e h q u e ) ,  or 

(2) The sample produces a turbid culture m the absence of an aad reactton m the Presence- 

Absence (P-A) Cohfom Test, or 

(401 1 -p104106%0 J(SW13REv~)(02/26/92) 
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(3) The sample ehbits  confluent growth or produces coiomes too numerous to count wth an 

analybcal method usmg a membrane filter (e g , Membrane Filter Techmque) 

(4) If a laboratory mvahdates a sample, another sample WIII be collected from the same 

locabon as the o n p a l  sample wthta 24 hours of bemg notdied of the mterference 

problem, and the sample d be analyzed for the presence of total cohform Re-samplmg 

wthm 24 hours of the noMicabon of mterference problems WJI contmue and the samples 

analyzed und a vahd result IS obtamed If log~~bcal reasons prevent re-samphg wt€un the 

=hour tune ht, the CDH wdl be contacted to request that ttuS reqwement be waved, 

and a new tune h t  estabhhed by the CDH for re-samphg 

The CDH may also mvahdate total cohform sample results If the followq conbtions are met 

(1) The laboratory estabhhes that mproper sample analysls caused the total coldorm-positwe 

result 

(2) On the bas6 of the results of repeat samples collected, the CDH determmes that the total 

whform-positive sample resulted from a domestic M other -non-dstnbmon system 

plumbmg problem as shown by repeat samples from the ongmal tap contmumg to show 

cohform bactena, whde the other repeat samples are cohform negatwe 

Total cohform sample results mvahdated under ths subsecbon wdl not count towards meetmg the 

mrnunum momtonng reqmements 

5 6 REPORTING AND COMPLIANCE 

Maximum contammant levels (MCLs) are based on the presence or absence of total coldorm m a 

sample, and not on cohform density When fewer than 40 routme samples per month are collected, 

(401 1~loapro)(swl3REv2)(02/24/92) 
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the system IS m comphauce wtb the MCL for total cohform if no more than one sample collected 

durrng a month IS total cohform positwe When a system collects 40 or more samples i a month, 

the system IS m compltanct wth the MCL for total cobforms d no more than 5.0 percent of the 

samples collected d q  the month are total cohform posltivt 

Any fecal cohform-positwe repeat sample or E &-positwe repeat sample, or any total cobform- 

posittve repeat sample followg a fecal cobform-positwe or Eph-positrve sample consbtutes a 

wolabon of the MCL for total cohform T~IS  IS a wolabon that may pose an acute nsk to health 

Comphance wth the MCL for total cohforms wdl be deterrmned for each compliance period m 

whch moxutonng for total cohform IS requred Results of all routme and repeat total coliform 
samples Hnll be submitted to the CDH for rewew Results of both routlne and repeat samples wdl 

be uthed for comphance determmatton, except for results that have been mvahdated accordmg to 

the procedures speclfied m Subsectton 55 Speual purpose samples, such as those taken to 

determme whether dwnfeaon practices are suffiaent followmg pipe rnstallatron or rep=, WILI not 

be used to determme comphance ullth the MCL for total cohform 

E€ the MCL for total colrform IS exceeded, the wslat~on 4 be reported to the CDH W a t e  Quahty 

Control Dimion no later than the end of the next business day after l e v  of the wolahon 

Wntten notdicahon of the wolahon wdl be p e n  to CDH w t h  10 days after lcarmng of the 

wolabon The pubhc d be notdied m accordance wth b c l e  12 of the Colorado Pnmary 

D&g Water Regulabons 

6.0 QUALITY ASSURANCE/QUALITY CONTROL 

Quallty Assurance (QA) and Qual~ty Control (QC) acbwhes anll be accomplshed accordmg to 

applicable project plans as well as quahty requrrements presented III t b~ .~  SOP. 

(401 1~lw940)(SWl3REV.2)(02/26/92) 
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The Quahty Assurance Project Plan (QAPjP) outltnes program-wde quahty assurance objecbves 

and identdies organuation and responsibdihes for attamng those ObjectIves The QAPjP also 
defmes general QA methods to be mplemented on projects However, each project’s Quahty 

Assurance Addendum (QAA) defines project-speufic orgamaUon and responsibhtm, and speufic 

methods and frequenues that wdl apply to a g m n  project, such as QA audts and QA samples 

QA samples for Bactenologd samphg fall mto two categones 

e Duphcate 

e TFC field rea- 

SOP FO U, Contamemg, Preservmg, Handlm& and Shppmg of Sod and Water Samples, 

describes the general handhng of samples The field samphg plan spcufies QA sample funchons 

I Sample collection procedures d be the same as those desmbed m Subsecbon 55 for duphcate 

samples Duphcates are obtamed Mme&ately after the collectron of the ongrnal sample that they 

are mended to duplicate Smce bactenologd samples are collected dxectly mto the sample 

contmers, no sampling qmpment IS utliized and, therefore, eqruprnent m t e s  are not colkcted H 

When samphg for bactena w h  predetemed locations along the plant water dstnbuhon 

system, QA/QC checks can be performed by collccmg and dctermmq Total Free Chlonae (TFC) 
values m the field At any pomt w h  the system the TFC should range from 1 0  mg/L to 05  

mg/L If the TFC IS lower than 0 5  mg/L this may mdcate (1) madequate chlonne dstnbuhon 

from the Water Treatment Plant (WTP), or (2) madequate pur= before the sample IS collected 

If the TFC readmg IS below 0 5  mg/L the samplers will repurge the system and take another TFC 

readmg With a confirmahon of low TFC the samplers d contact the EG&G contact 
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7.0 DOCUMENTATION 

Proper cham of custody and documentabon wdl be mamtamed at all times by following SOP FO.13, 

Contamemug, PreseMng, HanW and Shppmg of Soil and Water Samples A permanent 

record of the mplementabon of ths SOP wrtl be kept by documentmg field observabons and data. 

Observauons and data WIII be recorded on pre-approved field forms that ]dent.@ the requrred data 

entnes or m a bound field notebook wth consecutwely numbered pages Field logbooks will 

generally be uthzed to summanze the dady field adrvlhes and to document project dormahon not 

requred by the field forms 

Permanent ink will be used for all entnes m the logbooks and on the field forms &takes will be 
crossed out wth a smgle h e ,  mttaled, and dated Unused pages or part~al pages d be voided 

by drawmg a h e  through the blank sedons and mhalmg Any dewahon from h SOP requues 

documentation in the site supemor’s logbook 

The field achmty dady log narratwe should create a chronologcal record of the me&a team’s 

activmes, mcludmg the m e  and locatton of each actmty Any dtsmphons of problems 

encountered, persopnel contacted, dev~at~oas from the SOP, and mitors on site should also be 
mcluded The weather con&&ons, - date, sigaature of the person responsible for entnes, and the 

number of field aawty dady log sheets used to recurd meda team actiwbes for a p e n  day wJ1 also 

be mcluded Sample identdicabon and data handlug WIII conform to SOP FO 14, Data Base 

Management 

(401 I-PrM1106440)(sUn3R2)(02/26/92) 
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2.0 PURPOSE AND SCOPE 

"ius standard operating procedure (SOP) ciescrii procedures to be used in the cdlection of water 

samples from rivers, streams, and dttches located offslte from the Rocky Flats Plant (RFP) or at 

the RFP m support of Nabod Pollutant Discharge Ellmlnabon System (NPDES) permit 

compliance at the RFP. This procedure sets forth methods for collectron of samples at any spcafic 

ate based upon physxcal charadenstics and clunensrons of the water body 

Ths SOP addresses the collmon of reprcstntatrvt ambient water quahty samples that meet 

apphcable reguhons and appropnate sampkng protoools Appkcable Federal and Department of 

Energy (DOE) reguhons mclude 

e Rocky Flats Plant NPDES Pemt Number CO-000U33 

40 CFR Parts Z?, 123, lu, 133, and 136 

RFP "DES Federal Fachcs  Compbce Agreement 

0 

0 DOE Order 5400 1 

e 

.. 
3.8 RESPONSIBILITIES AND QUALIFICATIONS 

I Personnel performrag mer and &ch sampbg will be plogsts,  hydrologuts, engmewrs, or field 

tcchmaans with an appropnate amount of apphcable field wrpenenct or on-the-job trauung under 

superviston of another qualified person. 



RIVER AND DITCH SAMPLING 3 
EG&G ROCKY FWTS PLANT Mpnwl: 5-21ooM)Ps 
EMD MANUAL OPERATION SOP procedun No.: Sw.15, Rev. 2 

4Jl3 
Mvch I, 1992 

poee: 
~ t e g o r v  2 orltpnization: EnvironnwotaIMPnrgemcnt 

Etrcdlvc Date 

4.0 REFERENCES 

4.1 SOURCE REFERENCES 

The followmg IS a kt of references reviewed pnor to the wnting of procedure. 

NCD-51 NPDFS C O & ~ &  I U S Enwonmental Protc&on Agency May 

1988 

Methods for Meas- Acute Toxlatv of 
muon EPA/6000/4/85/013 March 1985 

3rd 

Code of Federal 40 CFR 136 

Metbods fo r Chemical Analms o f W a t u  Wastt U S. Enwronmental Protection Agency 1979 

4.2 INTERNALREFERENCES 

Related SOPS aoss-referenced by this SOP are as follows. 

e 

e 

SOP FO3, General Eqrupment hntammabon 

SOP FO 7, Handhug of Decontaminabon Water & Wash Water 
0 SOP F010, Rcce~v~ng, Labetng, and Handlmg Enwonmental Materials 

Contamers 
e SOP FO 13, Contatncmmg, Prcscnmg, Handl~~g, and Shipping ofsoil and Water 

Samples 
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0 SOP SW.2, Fsld Measurement of Surface Water F d d  Parameters 

SOP SW3, Surface Water Sampkng 0 

5.0 METHODS 

Samples wdl be collected as either grab or composrte samples Grab samphg t&qw mclude 

sample contamer immermon, "dip and transfer," and depth-mtegrcgated samplmg. Samples for 

certam analytes are to be collected only by sample container immemon, while others may be 
collected by contamer immerson or the "dlp and transfer" method. Depth-Wegrated (verbcal areal 

composite) samplmg IS desar'btd m Subsectton 53 1. Grab samphg methods art descn'bed m SOP 
SW3, Surface Water Samplq. * *  

The Equal Width Increment 

performed by w a d q  h streams or by remote samphg, IS described in Subsccfmn 532 

method WIII be used to collect c o m p t e  samples Ths method, 

The number of sampkng pomts at each locabon wd vary wuh the width and depth of the water 

body In narrow streams, collc&on of a slngle depth-mtegratu! sample at the deepest pomt may 
be susGaent In wader streams or nvers, several subsampks (alquots) wd be c o m b 4  to form a 

slngle composite sample, whch is then dmdcd wo k e t e  samples Refer to Subseaion 52, 
Cntena for the Sclcchon of Samplmg Methods and Eqwpent,  for details 

I 

5.1 FIELD SAMPLING EQUIPMENT 

Equpment used for collechng and mmpostmg surface water samples from nvcrs and streams may 

mdude but IS not krmted to the f o l l o w  

0 DH-48 depth-mtegrated sampler 

DH-59 depth-mtegrated sampler 



_ -  

RIVER AND DlTCH SAMPLING 

EG&G ROCKY FLATS PLANT Monucrl. 5-21000-OPS 
EMD MANUU OPERATION SOP Procedure No.: S W S ,  Rev. 2 

60fU 
M 1,1992 

psse: 
Ellcctive hfc: 

CJlteSolr 2 orspairption: Envimmeotal - m a t  

0 USGS Chum Splltter 

e Laboratory Prmded Sample Contamers 

0 Sample Transfer Devlccs 

5.1.1 DH48 md DH-59 Depta-btcorpted Sunplcr~ 

The DH-48 depth-mtegrated sampler, whch will be used to collect samples when wading a stream 

or nver, co~slsts of a streamLned a l m u m  castmg, 13 inches long, which partly encloses a sample 

contamer The sampl&, includmg the quart-= sample bottle, WCI& 45 pounds A standard 

stream-ga- wadmg rod IS headed mto the top of the sampler body for suspcndmg the sampler 

Samples are collected through an mtake nozzle and cLscharged into the bottle The sampler can be 
used to collect water samples, except for those h c h  must be collected as grab samples 

Although the sampler cas- 1s made of alununum, wd be acceptable for samptng because 

sample water wdI not come 111 contact mth the dmum The mtake nozzle should be made of 

mert m a t e d  so no contamtnahon of the sample takes place Modrficat~on of the node may be 
requed to ensure that it IS of an mert mated If )ugh levels of dmum are found 111 samples 

collected wth &IS dcvlce, the DH-48 sampler will be m-ted as a potential source 

The DH-59 IS mmlilt to the DH-48 sampler wtb m e  difierences m a p p h t h a  Instead of having 

a wadmg rod attached, the dewce 1s qurpped wth a cable so that st can be remotely operated from 

bndges 

5.12 USGS Churn Splitter 

The churn splltter IS a dewcc h c h  ~ I X C S  sample ahquots to form a sample composite and then 

spEts the composite mto dscrete samples Samples may be taken from the churn splltter for a n a l p  

of all dmolved and suspended morgamc comtuents wth the wcephon of total orgaxuc carbon 
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5.13 

5.1.4 

(TOC), f e d  cohform, volatdc orgamc analyses (VOCs), and od and grease (O&G) The churn 

bucket should not be used as a duect samplmg dtvrce; rather, water IS collected in a depth- 

rntegratmg sampler and poured rnto the churn sphtter. The chum sphtter IS then uscd to ma the 

cornposted hqwd while s p h q  the total volume into the various analyte samples. 

Samples collected by the EWI method, descn'btd rn S u b o n  534 arc COmpOSltCd and spht rn 
either an 8-hter or a 14-htcr churn sphtter A total of 10 hters of the sample w e  can be 
mthdrawn from the 14-hter churn, the rem- 4 ltters should not be used dhctly because they 

wdl not be representatwe S d a r l y ,  5 hters can be wthdrawn from the 8-htcr chum The sample 

mlxture rem- rn either churn can, however, be used for fdtercd samples Unfiltered water 

samples should be wthdrawn first and then filtered samples may be taken from the churn bucket 

wlth a penstah pump. 

Laboratory Provided -pie Containers 

Whenever possible, laboratory-provlded sample contamers will be used to collect water quahty 

samples Alternabvely, the contamers may be purchased from a supphcr who certdies that bottles 

haw been pre-cleaned to EPA speaficat~ons Records certd& pre-ckamng d be kept for these 

contamers 

Sample Trrrnsfv Devices 

Beakers or dtppers, composed of Teflon., stiualess steel, or glass, may be used rf ate conchom 

prevent samplq by sample contamer IILuneraon Procedures for the use of transfer devlcts for 

sample collection are descrrbed rn SOP SW3, Surface Water Samphg. The type, compou~on, and 

volrune of tbe transfer devlce wall be recorded m field notes 
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52 CRITERIA FOR THE SELECTION OF SAMPLING METHODS AND EQUIPMENT 

The sclccbon of samphg methods and qutplaent IS based on sample type, flaw c o n b &  and 
data quatty ob~ecttves stated in the field sampkag plan 

Surface water samples that must be collected as grab samples and theu sample collccbon methods 

are as follows 

VOCs wdl be collected by contamer unmerslon or &pper h transfer 

O&G wdl be collected by sample amtamer ~mmersion. 0 

Selecbon of samplrng methods and eqmpment based on flow conhons 1s as follows 

e If depth IS less than 1 0  ft, samples will be collected usmg methods descriid JII 

SOP SW3, Subsmon 532.2, Samples collected by Container Immersion or 

Subsectton 535, Sampltng Under Low Flow COndIhons 

c If depth Is g r a t a  than 10 ft and the stream 

d composltc method dcscnbcd in Subsdon 53 1 of this SOP 

ltss thaa 5 ft wide, use thc vert~cal 

0 Xdepth IS greater than 10 ft and the stream is at least 5 ft wide, use methods 

Bescribtd m S u e o n  535 EWI Method of Saxnphg for I)lssolved Chemical 

Cm&tuents of ths SOP The DH-48 sampler may be used for tlus method 

If a bridge spantung the nvcr IS avadable for samphg purposw or the stream cannot be waded 
safely, the EWI method should be employed dong wth remote sampling technrques dtscn'bed JII 

SubsccOon 5 3  4, Remote Samplmg, of SOP SW3, Surface Water Samplmg. The DH-59 sampler 

should be used for ttus procedure 
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53 PROCEDURES 

Samples will be collectul from the same cross-section of the stream as that used for the dtscharge 

measurement If ducharge IS measured Always colltd samples pnor to making dtscharge 

measurements 

The sample for total residual chlonne analys~~ wdl be oollected pnor to the oollmon of any other 

samples or measurement of any other parameters. Total residual chlonne Wiu be measured, as 

d e s c r i i  rn SOP SW.2, Field Measurement of Surface Water Field Parameters, to deterrmae If 

VOCs, cyamde, and Base Neutral Aad (BNA) samples rquve speual p r e s c m h  Refer to 

Subsechon 5 4, Sample Contamem, Prcservahon, and Handhg. 

53.1 Depth-Integrated Sampling 

Depth-mtegrated grab samples (vert~cal areal composrtes) arc o o M  for streams d depth 

greater than 1 ft and wdth less than 5 ft as follows 

0 Locate the apprommate center of flow m the stream, d pmtxm yourself faung 

upstream at this locahon 
~ 

Lower open sample bottle to the bottom of the stream, taking care not to bturb 

bed materials, and rase it to the surface The bottle should be lowered and r d  

at a d o r m  rate that allows the bottle to be complctcly filled as rt reaches the 

surface 

Recap and decontamtnate the sample bottle extenor. 
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532 EWI Metbod of Sampling for Dissolved chemical Constituents 

The EWI method should be used where the wdth o f  the body of water to be sampled IS p a t e r  

than 5 ft and average depth 1s greater than l o f t  The EWI method requires qual spacing of 
several samphg verbcals across the cross-sccbon and an qual transrt rate (ETR), both up and 

down, ~ 1 1  all vemcals. The tramt rate IS the rate at which the DH-48 or armllr+ sampler s lowered 
or rued along the water verbal A proper tramt rate IS one that results in a full bottle when 
samphg at the vemcal haw the greatest urut wdth Vertmls are the span between the 

water surface and the stream bottom at selected samphng pomts across the stream cross-Won 

In the EWI method, the wrdth of the stream IS measured d an engineer's tape or d a ta@me 

A tagllne 1s a measurement d m c e  for wrde (greater than 25 ft) streams Typically, a steel 

enpeer's tape wth 1-foot and 0 1-foot maements wdl suffice The tape or tagline is suspended 

about 1 foot above, and across the stream perpn&cular to the duecbon of flow, to perrmt 

measurement and & w o n  mto samphg mtervals 

G u & b  for the d - o n  of water samples u311lg the EWI mdmd are as follows 

e Suspend a measunag tape or tsgkne across the struun, abut 1 foat from &e 

water surface, perpen&& to the duecbon o f  flow 

a Viually mspect the stream from bank to bank, observing the vclouty and depth 

dstnbubon as well as apparent dstniuuon of bedunent m the cross-won. 

a Deterne the number of intervals to be sampled, based on stream width, veloaty, 

depth, and the volume of sample r q u u d  Three to 5 intervals should be 
suffiuent for most streams If the stream has favly uruform veloaty and depth, and 
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the mdth I less than 25 feet, 3 m t d  may be uscd. More intervals should be 
added for streams that arc not d o r m  m velocity or depth. 

0 Assemble the DH-48 depth mtcgratcd sampler, and decontarmnate the sampler 

accordmg to SOP FO.3, General Equpment Decontarmnatron. 

0 Locate the veacal cant- the largest drscharge Thts is generally the vertical 

mth the lughest flow veluuty, and is located near the center of the stream 

0 Deterne the tramat rate for the m8xuLlum dscharge vertd. 

Deterne the mdtb of the segment to be sampled (the dstance between 

_. 

0 

vertds) by h d m g  the stream wdth by the number of verhuls selected 

0 Record the bank closest to the first sampltng stabon and the tune at w h d  

samphg begm Tme 1s recorded to the nearest 5 minutes L I ~  miMary tune. 

0 Move samplurg and support qupment to the fust statma to be sample$ The 

cztmpfe, if the lntervai a n a  1s 10 fee4 the first st.hon wdl be 5 feet from the 

sampling verhcals will be located at the center of the cross-section intervals For 

stream bank. The second staoon wdl be 15 feet Lrom the bank 

0 Collect samples for chemical coxshtuents m onequart bottles More than one 

v e r t 4  may be sampled usmg the same bottle (ii verhcals of lower dscharge) 
d the volume I about 3 d e s  from the top of the bottle Do not add more 

than this b u s t  the sample wdl no longer be representatwe If ovd l lmg should 

occur, the bottle should be emptd, d mth a small volume of sample water, 

and the sample should be taken agam. After collectmg the sample, empty the 
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bottle contents mto the chum sphtter Replace the bottle m the sampler and 

oontinue sampling m the same manner until all of the vertrcals have been sampied. 

0 Indmdual samples for the deternunahon of chemid consbtumb (except those for 
VOCs, and O&G) should be cornposited m the chum splitter 

0 Record the bank closest to the final sampllng station and the tune, to the nearest 

5 mutes, at h c h  samptag was completed 

0 Disasstmble and decontamlnate samplmg equipment amrdmg to SOP F03, 
General Eqwpment Dccontam~nabon. 

5 4 SAMPLE CONTAINERS, PRESERVATION, AND HANDLING 

A Est of contaurers, preservat~vcs, and holdmg tunes for sampIe parameters IS included in SOP 
FO 13, ContaurerrpnR Preservmg, H a n u  and Shippmg of Sod and Water Samples These 
rtgurements are based on 40 CFR Ua, and regdahons govcmmg the collecbon of "DES 

samples, and wdl take prccedencc over any codl~ctmg dormabon given in other pdancc or SOP 

when coilecting off-ate samples Procedures d s c w d  m SOP Fo U, containemmg, PrescMng, 

Ran- and Skppmg of Sod and Water Samples wJ1 be followed for the bandtng and dnppmg 

of collected samples 

6.0 DECONTAMINATION 

Procedures for d e c o n w b o n  are set forth m the ate-speafic health and safety plan and SOP 

FO3, General Eqlupment hntaxxunabon, SOP Fo 7, Handkng of Decoatarmnabon Water and 

Wash Water, and SOP F010, Recer~n& Labcbg, and Handtng Enwonmental Matenals 

Contamers 

." . 
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7.0 QUALITY ASSLIRANCE/QUALITY CONTROL 

auakty Assurance (QA) and Quahly Control (oc) wilI be accompkbcd according to SOP SW3, 

Surface Water Samplmg, Section 70,  Quahty AsSurance/Qdty Controt Addrtional QA/QC 

rcqurrcments may be added if it 1s determined they are needed to ensure the quality of the data 

8.0 DOCUMENTATION 

Information r e q d  by tlus SOP d be documented on the Surface Water Data collectton Field 

Notes form SW 3A, mcluded rn SOP SW 1, Surface Water Data Collec&oo AcWit~cs or ttl field 

logbooks Logbooks should d u d e  any dormation regardmg sampling actmhes that is not r a q d  
on form SW lA, mdudug sampling tunes, dewahon from procedures, or any other relevant 

dormation 

i 


